c0 On | e 
NI wto, I n Ga 
e n ny 


' e 


m wv 
F IV I "wl 


d 


y MS EE Hadr 


f 


If youd like to turn the agony 
of small business bookkeeping 
into the ecstasy of total control, 
you ve come to the right place. 

Because even if you're starting 
with a shoe box full of invoices 
or a pile of checks hiding under a 
pile of deposit slips, we can tell 
you how to centralize, organize 
and monitor all that information, 
and manipulate it in ways that 
will make your business a 


pleasure — all with an Apple" III 
Personal Computer. 


Attain instant 
financial status. 


An Apple Ill, teamed with the 
BPI General Accounting Package, 
can put every basic accounting 
function right at 
your fingertips. 

Technically, 


that means 


Ow to quickly re 


General Ledger, Accounts 
Payable, Accounts Receivable 
and Payroll —all in one package. 

Meaningfully, that means you 
can turn numbers into answers. 

With BPI, your Apple III can 
give you a snapshot of your 
company’s financial condition, 
an up-to-the-instant 

balance sheet. It 

can also generate 
instant and 


detailed 


vain your balance. 


on your um = and vendors. 

So you know who owes whom, 
how much, and how come. 

And just how well your cash 
flow is flowing. 

And where to give credit where 


credit is due (a customer inquiry 


The BPI General Accounting 
Package also lets your income 
statements be coded by location, 


department or product line. So 
you know where your money's 
coming from. 

And where it's not. 


results will make an important 
Eran to everyone you deal 


th — including your banker. 


ss ways Apples pay. 
There are more people in more 
places doing more things with 


Your Apple can generate instant income staternents 
(with expense ratios) or balance shezts, and let you 
compare them to last month's or year's, then print 
them out to suit your banker. 


feature allows you to make credit 
decisions based on the most 
current information). 
You can also list your 
purchases by discount 
dates. And take advantage of 
them in no uncertain i pm 


You can even keep pa ease 
N 


without paying te 
part of the same packa 
Profit from ae 
Sy In business 5 in e 
experience is the best 
teacher. And the Apple/BPI 
jin system can provide you 
^7. instant comparisons of 
sb ' — thisemonth-this-year vs. 
C Y this-month-last-year, or 
à (tt - 4 this-year-to -date vs. 
"t aai) last-year-to-date. 
p» j sc Ore quickly 
ging expense 
ratios and das decisions with 


20/20 foresight. 


800) 538-9696 for the location of the authorized Acie defies e 
)r write Apple Computer Ine, Advertising Department, 205 25 Mariani A 


Circle 26 on inquiry oard. 


It can also allow you to take full advantage of 


merchandise discounts. So you'll know whom to 
when to pay, e much Raye ond terete ie 
clams in the process. 


Make a timely 
statement. 

Add an Apple Dot Matrix or 

Daisywheel printer to your Apple 
„and you can print out your 

entire balance sheet in minutes. 

Or any number of re 
cash receipts to payroll edger to 
income. You can even print 
checks and customer statements. 

The impressively professional 


4 
To 


To avoid fishy transactions, you can instantly 
p y customers payments, charges and current 
balance. In this case, a few more cans of tuna 

would put Mr. Moser over his $2,000 limit. 


Apples than with any other 
personal computer in the world. 

Because for one uri Aen , there's 
more software for Apples 
for any other doe um computer 
in the world. So the same Apple 
that handles all your accounting 
needs can also handle financial 
igs cand eu Su daia 
ande 

You'll also fi Ed ms that 
are ed ind for your 
kind of business. Be it entistry, 
architecture or swine hi ng 

Of course, the best way to learn 
all the ways Apples can od. you 
make better business d 
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Themes 


46 The C Language by Bruce Roberts / Designed to make programs 
portable, fast, and compact, C is the language of choice for many pro- 
grammers. This month's theme articles survey the reasons why. 


48 The C Language and Models for Systems Programming by 
Stephen C. Johnson and Brian W. Kernighan / A happy medium be- 
tween low- and high-level languages, C provides a model for efficient 
programming. 

G4 A C Language Primer, Part 1: Constructs and Conventions 
by James Joyce } A guided tour through C's keywords and functions. 


82 Comparing C Compilers for CP/M-B6 by Jerry Houston, Jim 
Brodrick, and Les Kent / A look at which compilers for CP/M-86 systems 
are best suited to particular purposes, most cost-effective, and easiest to use. 


110 Five C Compilers for CP/M-80 by Christopher ©. Kern / How 
C compilers for the CP/M-80 operating system stack up. 


134 Nine C Compilers for the IBM PC by Ralph A. Phraner / A 
discriminating look at the C compilers available for this lucrative software 
market. 


172 Managing Software Development with C by Jason 
Linhart / Choosing a good programming environment can affect program- 
ming ease and code quality more than you might imagine. 

186 The Unix Tutorial, Part 1: An Introduction to Features and 
Facilities by David Fiedler / An overview of Beil Laboratories’ Unix 
operating system and its toolbox of utilities. 

212 A Survey of C and Unix Resources by Walter Zintz / A guide 
to materials, courses, and on-line instruction in C. 

222 What Is a Software Tool? by Rebecca Thomas / How to use 
Unix and C to design programs that in turn will help you to design other 
programs. 

243 The Unix C Compiler in a CP/M Environment by Matthew 
Halfant / A look at how compatible the standard C compiler is when it's 
used under CP/M. 

268 Annotated C: A Bibliography of the C Language by Terry 
A. Ward / Where to find books, articles, and reviews on C. 


Features 
36 Build a Power-Line Carrier-Current Modem by Steve Ciar- 
cia / Now your computer can communicate over electrical power wiring. 
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286 Chisel Your Code with a Profiler by Dennis Leas and Pau! 
Wintz } Execute compiler programs at the rate of assembly-language pro- 
grams, but at a fraction of the effort and cost. 


292 ANew Shape Subroutine for the Apple by Richard T. Simoni 
Jr. ! A flicker-free animation scheme for the Apple Il. 


312 The Debate Goes On. . . by Jerry Pournelle / Jerry looks at pro- 
gramming languages, from APL to Modula-2. | 


331 The IBM PC and the Intel 8087 Coprocessor, Part 1: Over- | Page 292 
view and Floating-Point Assembly-Language Support by Tim 
Field / This software utility makes it easy to add powerful floating-point, 
integer, and BCD arithmetic operations from assembly language. 
386 Curious Coordinates for Computer Graphics by Roger 
Millikan / Cartesian coordinates are not always the best choice for all plot- 
ting tasks. 

401 BYTE West Coast: The Future of Software Deslgn by William 
Gates / Microsoft's chairman of the board analyzes today's software issues 
and predicts the directions software will take tomorrow. 

404 The 8086—An Architecture for the Future, Part 3: Instruc- 
tion Set Continued by Stephen A. Heywood / In the last article of this 
series, the author discusses program transfers, string manipulations, and 
processor-control instructions. 

434 User's Column: Epson QX-10, Zenith Z-29, CP/M-68K, and 
More by Jerry Pournelle / Our resident user reviews new products and 
answers some old mail. 


456 Voice Lab, Part 2, Menu-Driven Routines for Digital Speech 
Synthesis and Analysis by John E. Hoot / Modular routines are well 
Suited to speech synthesis and analysis. 


477 Heip In Apple Ill Pascal by Al Evans / Adding on-line instruc- 
tions that will come to your aid anywhere in application software. 
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DEC, IBM, and 
Athena 


Lawrence J. Curran, Editor in Chief 


Forward-looking computer manufacturers are wise enough to understand 
that aiding education today can help computer sales tomorrow. IBM and 
Digital Equipment Corp. are two such companies. In an effort called Project 
Athena—after the Greek goddess of wisdom—DEC and IBM personal com- 
puters could become the tools of wisdom in the hands of undergraduate 
students at the Massachusetts Institute of Technology. 

Both DEC and IBM will contribute goods and services valued at $50 million 
over the five-year span of the project, which is aimed at exploring how ad- 
vanced computers and computer graphics can change the ways in which col- 
lege students learn. The idea is to create a “coherent” network of computers 
that will enable students and faculty to share resources—hardware, software 
and ideas—so that together they can solve problems in creative ways. 

MIT officials should be applauded for using the project to seek ways to 
make dissimilar computers work with the same languages and operating 
systems. At the same time, the two companies deserve recognition for agree- 
ing to contribute computers and talent. It's conceivable that the project will 
take steps toward standardizing languages and operating systems, and 
anything that fosters standardization in the computer business is to be 
encouraged. 

DEC will donate more than 300 display terminals, 1600 personal computers, 
63 minicomputers, and the full-time services of five employees to Project 
Athena. Similarly, IBM will contribute the services of five employees, 500 
personal computers, 500 single-user work stations, software, maintenance, 
and research grants. 

While DEC and IBM merit recognition for their philanthropy, the fact that 
today's students are tomorrow's computer buyers must have appealed to the 
marketing departments of both companies, which stand to reap brand- 
recognition and loyalty benefits from the experiment. Lest we be accused 
of complete cynicism, however, it should be pointed out that DEC founder 
and president Kenneth Olsen is an MIT alumnus who has demonstrated his 
company's commitment to the community. Project Athena is evidence of this, 
as is DEC's decision to locate a plant in Bostor's heavily black Roxbury district. 

DEC and IBM recognize that an investment in education is worthwhile 
for its own sake, and certainly won't hurt future sales. Another company 
with the same approach is Apple Computer Inc., which recently donated 
$21 million worth of personal computers to 9250 public and private schools 
in California. We applaud these companies and would like to hear about 
others.Bi 


Introducing the Cromemco C-10 Per- 
sonal Computer. Only $1785, including 
software, and you get more profes- 
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu- 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 5" disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com- 
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
—word processing, financial spread 
sheet, investment planning and BASIC. 
Hard-working, CP/M"-based software 

at meets your everyday needs. Soft- 


` ware that could cost over $1000 some- 


How to buy a computer 
by the numbers. 


where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C-10's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available ina 
personal computer. 

One last number. 
Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 


Cromemco 
Tomorrow's computers today 
Circle 118 on Inquiry card. 


CP/MP is a registered trademark of Digital Research, Inc. 
All Cromemco products are serviced by TRW. 
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Perfect Calc — Perfect Software 
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sic — Microsoft CHAM E L E ON 


COMPUTER 
CORPORATION 
209 West Street 
Annapolis, MD 21401 
(301) 268-6650 
(800) 638-6066 
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BM EMBRACES co CONCURRENT CP/M-86 THROUGH DIRECT SALES 
IBN 's domestic salas force is now selling Digital Research's Concurrent CP/M-86 for the IBM PC. and — 
PC-XT. 1BM's 9000 sales representatives will also offer Micropro's Wordstar, Ashton-Tate' sitae de 
Chang Labs' Microplan financial planner, and Digital Marketing' s Microlink communications p progr 

and Milestone project planner. The programs can run concurrently and can transfer. data through t e 
iles. ‘IBM’ s announcement, which may signal a shift in operating systems. for the PC in office use, 

` comes | amid reports that IBM will emphasize direct sales of the PC at the expense ofc current. retailers 
and distributors. 


E APPLE PRESENTS A NEW OPERATING SYSTEM FOR THE APPLE If 

Apple Computer has announced ProDOS, a hierarchical, Unix-like operating system for the Apple It D. 
is compatible with the Apple lll's Sophisticated Operating System (SOS). ProDOS. is now being supp lied 
to qualified software developers and will be generally available in early 1984. 


i COMMODORE ANNOUNCES 70 SOFTWARE PACKAGES, INCLUDING MULTIPLAN AND MAGIC . DESK à 
Commodore Business Machines has announced 70 new software packages for the Commodore 64, 
including a version of Microsoft's Multiplan spreadsheet for less than $100. Magic Desk, an integrated. 
software. package priced under $100, is intended to compete with Apple's Lisa and | Visicorp' s Visi On. 
Magic Desk is actually a series of cartridges. The first, Type and File, will offer word [ processing and. 


limited data management using pictures of a typewriter and file drawers and folders. 


 GAMELINE ! OFFERS ON-LINE VIDEO GAMES FOR THE ATARI VES 
j Gameline, a new telecommunication system for owners of the Atari Video Computer System 2600 
(VCS), is available from Control Video Corp., Vienna, VÀ. CVC will offer video games and information 
Services. to VCS owners who buy a Master Module cartridge, which includes an autodial modem and 
memory to store downloaded games or text. 
Founded by William von Meister, who created The Source, Gameline will be priced at about $1 per 
game, after the initial $50 to $60 charge for the Master Module and a one-time $15 membership fee. 


WANOBYTES 

Jon Shirley, who was vice-president of computer merchandising for Tandy Corp. (Radio Shack), has left 
after 25 years at Tandy to become president of Microsoft Corp. .. . Harris Semiconductor and intel 
jointly announced that both will produce a CMOS version of the Intel 8086 microprocessor and related 
support peripheral chips. Harris's 80CB6 will be the first 16-bit CMOS microprocessor when it 
becomes available in the fall. Because CMOS chips require less power than regular NMOS 

| microprocessors, the 80C86 will probably be used first in portable computers. National. Semiconductor 
is working on a CMOS version of its 16-bit 16032 processor to be available in 1984.... Microsoft i is 
developing. Logo for Spectravideo computers. Priced at $49.95, Microsoft Logo for Spectravideo will 
be available by the fourth quarter of 1983 and for the MSX standard by early 1984. No additional 
anaras are needed to run Logo on the $300 SV-318 or the SV-328. .. . The Atari 1 027, a ' 

20-c character-per-second letter-quality printer for $349.95, will be available this fall. Bundled with the 
A eie e Gon puten and the Atariwriter word processor, the printer will sell for $599.95. . . Texas 


te s 


‘ounce t in aren: TI said it has shipped more than one million units. of its ones home computer and 
plans to introduce the 99/8, an "advanced home computer,'' in tha fall. . . . Microcom, of Norwood, 
MA, has announced it will license the protocol used in its hardware and software communications prod- 
“ucts. Visicorp, Apple, and GTE Telenet have agreed to support the protocol as a a standard, which 
simplifies file transfers between microcomputers. . . . Softyme Inc. of San Francisco, CA, will test its 

oftyme Express system in an El Cerrito, CA, Computerland store. The system includes a computer 

with a database. of available programs. When a customer decides what software package to buy, the 
program is transmitted to the machine and copied onto single- or double-sided disks in IBM. PC-DOS 1,1 
or 2.0 O format. . « . In November, Radio Shack will release a Videotex and Office Information System 
based on its Model 16B multiuser system. As many as 64 terminals at a time can access up to 256 
databases | on the system, priced at $12,000 and up. . . Digital Equipment Corp. (DEC) announced 8 
E" Winchester hart disk for its Professional Computer as well as changes to its operating system. DEC will 
soon begin selling its personal computers through its Business Centers. 
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E - IBM-PC - APPLE Ii - TRS-80 - 


Percom Data Corporation has one hard disk drive system for just about ALL personal computers 
. including of course... IBM*-PC, APPLE" ll, and TRS-80*. Percom Data's innovations 
with 54" Winchester technology mean that for most personal computers . . 
having a reliable hard disk system is as easy as hooking up a cable. 


A Percom Data PHD™ will interface with your present system . . . and your future D 
so if you do change computers, you can still keep your most important investment . 
your Percom Data Hard Disk Drive. 


Because Percom Data helped create the industry standards of today . . . new designs in software 
and hardware will make your selection of a Percom Data Hard Disk Drive pay off 
tomorrow through system compatibility. 


A Percom Data PHD works fo capacity because we take the time to correctly develop interface 
software to your computer which leaves no performance holes for you to fall into. 
Percom Data knows software functionality is the key to hardware performance. 


Today, Percom Data PHD supports a variety of software to match your computer: 
IBM"-PC, PC DOS” 1.1 OR 1.0 
CP/M-86*, CONCURRENT CP'M-86 * 
APPLE", DOS 3.3, CPM" 
TRS-80* MODELS IIl & i, DOPLUS, LDOS 


IMAGINE . . . Percom Data Winchester 514" technology . . . for today's computers . 
and tomorrow s. 
To receive an informational booklet describing Percom Hard Disk Systems. or to determine if we 
have a system for your computer call our 
Hard-Line Hot-Line at 1-800-527-1222. 
We will also give you the name of a nearby authorized Percom Data Dealer. 
Dealer uino are welcome. 


PERGOM DATA 


COR PORAT 
Expanding Your Peripheral Vision 
DRIVES * NETWORKS * SOFTWARE 


(214) 340-7081 * 1-800-527-1222 * TELEX: 73-0401 (PERCOM). 


IBM is a registered trademark of imenatonal Business Machines APPLE is a registered tadema of Apoie Computer inc 
TRS-80 e à regestered Irademark of Tandy Facio Snack Corp — PHD is a registered trademark of Pe Data Corborabon 
COPYRIGHT 1983 PERCOM DATA CORPORATION 


MILESTONE* 
WHEN TIMEIS MONEY 


FONTI FX OMS LEE 


As a project manager, you know 
the value of meticulous plan- 
ning. Oversights and miscalcu- 
lations can cost you crucial 
time and money. 


Milestone is a project manage- 
ment and time scheduling pro- 
gram. It is a powerful “critical 
path" program for planning and 
analyzing virtually any project, 
from a cost estimate for a con- 
struction project to a schedule 
tor installing a computer sys- 
tem. The applications are unlim- 
ited. 


Milestone uses PERT, Perfor- 
mance Evaluation and Review 
Technique, and CPM, Critical 
Path Method, to plan a project, 
yet Milestone is one of the easi- 
est software packages to use. 


The Milestone user can change 
a variable and instantly Mile- 
stone will display the effect on 
the entire project. For instance, 
the estimated completion date 
of a particular time-crucial task 
may be changed. All schedul- 
ing, manpower costs and asso- 


ciated reports will be re-tabu- | 


lated. 


TIME IS MONEY. SAVE BOTH 
WITH MILESTONE, 


The price is $295. CP/M* and CP/M-B86'" ver- 
sions require 64K and 128K RAM respec- 
tively Manual alone is $30. 

For more information see your local compu- 


ter dealer or contact Digital Marketing 
| directly 


DIGITAL MARKETING 
DIGITAL EE LES 


DIGITAL MARKETING CORPORATION 


(800) 826-2222 
2363 SCOULEVAIEG CHICLE « WALNUT CREEK - CA 94595 
(àt5| 043 1000 - TELEX V? 1452 (IG MKTG NCE) 


Milestone in a registered trademark of Organic 
Soflware 


a 8.8 registered Irademark of DigHal Research, | 


CP/M-BE is a trademark of Digha! Research. inc 
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Letters 


is Radiation Harmful? 


Edward M. Gogol's letter (April, p. 14) 
presented some excellent thoughts about 
radiation. But I have one correction. He 
states, "Radiation levels decrease as the 
square of the distance from the screen." 
1his is true for a point source of radiation. 
It is not true for a 12-inch screen. 

To illustrate, consider a video screen 
the size of a movie theater screen. À per- 
son standing one foot from the screen then 
moving to a distance of two feet would 
receive almost identical] radiation, not 
one-quarter the radiation, as the formula 
for point sources would indicate. 

The radiation, I believe, would be pro- 
portional to the angular area subtended 
by the screen at one distance compared 
with the angular area of the second 
distance. This presumes equal radiation 
from all areas of the screen. Ás you can 
see, it staris to become complex. 


Obe O. Doan 
14710 Parthenia St. 
Panorama City, CA 91402 


Edward Gogol's letter does not belong 
in a magazine of BYTE's caliber. 

1. Contrary to his claims, no variety of 
radiation can be eliminated complete- 
ly. 

2. A properly designed video display 
does not emit significant X-radiation 
when operated within its design limits. 

à. The claim that "with radiation, there is 
no threshold" is a statement that 
nobody can make with certainty. 
There is evidence pointing in all direc- 
tions, including evidence that more 
radiation extends life (Pearson and 
Shaw, Life Extension. Warner Bocks, 
1982, p. 516). 

4. The implication that microwave ex- 
posure below a level that causes signifi- 
cant heating in the body is harmful is a 
lie that would be funny if so many peo- 
ple did not believe it. Fear of micro- 
waves is a much greater health hazard 
than microwaves. 

5, On most terminals, turning down the 
brightness does not reduce the electron 
beam acceleration voltage but in- 


creases the voltage by a small amount - 


due to the finite resistance of the high- 
voltage supply and the decrease of 
beam current. (Total high-energy 
radiation is likely to decrease, as Gogol 
claims.) 


6. The claim that a light-emitting diode 
display emits no radiation is stupid. It 
radiates waste heat, it radiates very 
small amounts of "nuclear" radiation 
from impurities in the package, and it 
radiates light. 

7. Gogol's references are highly suspi- 
cious. The Sierra Club is a well-known 
Luddite organization, and Gofman's 
public stance suggests that he is inter- 
ested in advancing his prejudices rather 
than finding the truth. Àn earlier Gof- 
man book was described by Peter 
Beckman as "grotesquely biased." The 
Zapping of America is a sensationalis- 
tic book of no more scientific merit 
than The Chariots af the Gods. 


Christopher M. Maple 
Chief Engineer 

Ingrid's Computers 
8377 Capistrano Ave, 
Canoga Park, CA 91304 


I read with interest the letter by Edward 
M. Gogol critical of Dr. John Villforth of 
the U.S. Bureau of Radiological Health on 
his assurances of the near-zero present 
risk from ionizing radiation from video 
displays. The irony of this attack is amaz- 
ing: in the more than 10 years that I have 
known Villforth, he has conducted a one- 
man crusade against the hazards of dental 
x-ray machines in particular. [n this he is 
supported by the National Health Physics 
Society, which consists of 5500 people 
nationwide engaged in protecting man- 
kind from the effects of ionizing radiation. 

The average natural radiation back- 
ground in the United States is about 100 
mR per year with a large deviation from 
the mean, which 1 will discuss later. How- 
ever, the average black-and-white (in- 
cludes single colors like green) display 
tubes, including TV tubes, have an accel- 
erating potential of 12 to 16 kilovolts 
(kV). The 16-kV maximum x-rays pro- 
duced by this type of tube are virtually 
unmeasurable at the faceplate because of 
its thickness of X to 4 inches of glass, 
which is necessary to protect the near-flat 
surface from the crushing pressure of the 
air outside. The full-color display, like its 
TV counterpart, requires an accelerating 
potential of about 25 kV and is capable af 
producing 25-kV maximum x-rays, Be- 
cause the glass faceplate is of similiar 
thickness to that of the single-color tube, 
there is a greater risk for the escape of 
x-rays. Very sensitive devices are required 
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to measure these low-energy x-rays for the 
equivalent of 10 to 12 hours of use per day 
for a full year, at levels a small fraction of 
the 100 mR average annual dose. It is the 
function of the Bureau of Radiological 
Health ta make such measurements and 
issue warnings if the background level is 
increased. 

Surprisingly, the ionizing radiation 
potential of the video display and its 
counterpart, the TV screen, is not from its 
x-ray potential but from its efficiency as 
an electrostatic precipitator. In the air of 
all buildings there is a radioactive noble 
gas called radon, When radon decays, the 
radioactive daughters formed are posi- 
tively charged and are attracted to the 
glass surfaces of the display tube, adher- 
ing to the glass until the daughter's decay. 
We have used this phenomenon for some 
years to estimate the amount of radon in 
homes. When the TV set is turned off and 
an alpha counter is applied to the screen, a 
rapid count indicates the need for espe- 
cially careful radon daughter measure- 
ments, This buildup of radiation on the 
viewing screen may disturb Gogol, but I 
for one would rather have these radon 
daughters on the screen than in my lungs. 

While the national! average background 
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is about 100 mR/year, there are wide vari- 
ations. The area south of Chicago has 
water wells and radium-bearing soil that 
can increase this average by as much as 10 
times, Similarly, the New England states 
have areas of granite rock in the ground 
that can increase the natural background 
10 to 50 times. However, epidemiological 
studies indicate these states to be as 
healthy as any in the U.S. When actual 
measurements are substituted for assump- 
tions, no correlation between radiation 
and health can be shown (Beck and Krey 
in Science, April 1983, pp. 18-24). 
Gogol has quoted Dr. John Gofman's 
book Radiation and Human Health as the 
authority on ionizing radiation. Gofman 
and about 10 others have taken the posi- 
tion that the radiation dose below 10 
mR/year is more harmful than the linear 
model will predict. However, most au- 
thorities have agreed that health effects 
cannot be scientifically verified below 10 
mR/year, The linear model was chosen by 
the NCRP and the BEIR committees not 
because it could be scientifically verified 
but because the levels produced were con- 
sidered safe and allowed dose calculations 
to be made relatively easier. This model 
extrapolates radiation effects from the 10 
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mk area to 0, where no radiation effects 
are assumed to be produced. In this no- 
man's-laand below 10 mR, Dr. L. D. 
Luckey has also written a book called 
Hormesis with lonizing Radiation, pub- 
lished by Chemical Rubber Press (the 
book costs $60, so it might be advisable to 
check it out of a library). Hormesis is a 
neologism that, loosely translated from 
the Greek, means "beneficial effects," Dr. 
Luckey has listed more than a thousand 
experiments with plants and animals that 
exhibit beneficial effects in the 10 to 50 
mR/year region. He would be the first to 
point out that there is still no absolute 
proof, However, the total biological 
evidence is not helping the case of in- 
creased health effects/mR in the region 
below 10 mR/year, the position taken by 
Dr. Gofman and several others. 

The second authority Gogol] quotes is 
Paul Brodeur's The Zapping of America. 
The only review I have seen of this book is 
a short one in the Health Physics Newslet- 
ter warning that the book is long on 
claims and short on proof. Because the 
subject is radio frequency and micro- 
waves, most readers of BYTE have 
enough background to deal with it. 

This nation has enough troubles with 
the economy and displaced or discarded 
energy without taking sides in a scientific 
debate about whether or not harm exists. 
The readers of BYTE will agree with me 
when I say it pays to believe almost 
nothing that you hear and to be very 
critical of what you see. 


P.T. Perdue 
103 Oak Lane 
Oak Ridge, TN 37830 


Enhancing Usability 


I am writing in response to Gregg 
Williams' editorial (April, p. 6). Recently ! 
purchased a microcomputer and have ob- 
tained first-hand information about 
usability from the software I've been using 
with it. ] have some ideas that could make 
life easier for many people complaining 
about usability. 

First, it is not accurate to say that 
nobody knows what makes software easy 
to use. There is a great amount of 
literature on laboratory studies of the sub- 
ject. There are even more papers on the 
subject—not always so well supported, 
but by human-factors experts. 

One principle of usability is to make 
programs and parts of programs indepen- 
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Intertec Offers 
_ The Warranty 
Your First Computer 
Should ve Offered. 


The rationale behind the 
conventional 90-day warranty 
is that anything likely to go 
wrong will go wrong in the first 
3 months. 

But it can take 3 months 
just to get comfortable with a 
new system. Thats the honey- 
moon-period, when you treat 
your equipment with the deli- 
cacy of a safecracker. 


CompuStar can network up to 255 intelligent 


terminals and give each of them access to 
common or restricted data 


Ah, but now it's 5 months 
downtheroad,the honeymoon 
is Over, your equipment has 
finally begun to justify its cost, 
and that's the afternoon your 
processor's fan succumbs to 
fatigue. 

Or maybe the malfunction 
is more gradual, like a disk- 
head drifting increasingly out 
of alignment. 

Or more elusive, like an in- 
termittent failure dueto border- 
line components. 


WhenYou Build Them 
Stronger, You Can Back 
hem Longer. 

And that's why all Intertec 
terminals, computer networks 
and disk storage systems come 
with a full year of coverage. 
Not because you'll need it, but 
to assure you that you won't. 


CHM is a reyisit rrocknaat of Digent Resear: 
"hist rani Micron Corporation. 
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See—unlike other makers, 
we know what we're standing 
behind. 

We don't slap Intertec 
nameplates on other people's 
parts. We build virtually all our 
equipment ourselves. 


Andwe assemble it ourselves. 


And we test and re-test it 
ourselves. 


More Bytes 
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That's also why 


In single-user 


twin Z80s, standard; 
64 kbytes of dynamic ram, 
standard; up to 1.5 mbytes of 
disk storage, standard; 

CP/M 2.2* and MBasic? 
standard. 

And compared to conven- 
tional multi-user systems, our 
CompuStar systems can give 
you many more hours of 
productive labor every day— 
because, instead of depending 
on acentral processor for data 
manipulation, each worksta- 
tion in a CompuStar network 
has its own processor and its 
own 64 kbytes of ram. 

As a result, you can have 
anywhere from 2 to 255 work- 


stations working simultaneously 


without suffering noticeable 
declines in execution-time. 
Why Just Expand When 
You Can Up-Grade? 
In fact, if you assess your 
expansion alternativesin terms 
of relative payback potential, 


we can offer you flatly 
superior dollar-values. 


desk tops, for example, 
our SuperBrain offers 


Since we build our 
equipment from 
scratch. we can 
afford to do it right ' 
and still hold down 
Our prices. 


you're very likely to find that 
up-grading with Intertec equip- 
ment from scratch would be 
more cost-effective than 
burdening your existing instal- 
lation with add-ons. 

Dollar for dollar, the Inter- 
tec system is apt to be not only 
faster, more powerful and more 
versatile, but more reliable and 
better supported. 


Service On Site? 
Within 4 Hours? 


In addition to our one-year 
warranty, and the carry-in 
service provided by authorized 
Intertec dealers, we also have 
600factory-trained technicians 
to provide service on-site in 120 
US. cities, often within 4 hours. 

To arrange for that service 


just call our Customer Services 
Department at 803/798-9100. 
Atthesame time we'll be happy 
to give you the name of your 
nearest Intertec dealer. 

Or write on your letterhead 
to Intertec Data Systems Cor- 
poration, 2300 Broad River 
Road, Columbia, SC 29210. 
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Letters. 


dent. In other words, an editor edits; a 
word-processing program processes a file 
to produce text output. The future does 
not lie along the path of integrating these 
two functions, as with 1-2-3 or MBA, but 
in separating the functions. 

For example, in my editor, when ] want 
to end a line, I should be able to press 
Enter. There should be no implication to a 
coupled word processor that Enter signi- 
fies the end of a paragraph. If I want to 
signal the end of a paragraph, I'll signal 
that in the file I'm editing, using a word- 
processor command, as a separate step. 

There is no magic in being able to in- 
clude spreadsheet output into a memo or 
book chapter. I should be able to copy it 
into the file I'm creating with my editor, 
or to point to it, in the file, by means of 
some imbedded command. 

The structure of the editor output, the 
word-processor input, and the spread- 
sheet output should not imply among 
them any native relationships or coupling. 
I use such uncoupled software in my job; 
there is no reason that it cannot be devel- 
oped for microcomputers. 

In this light, the new advances may 
signal greater sophistication but not nec- 
essarily greater ease of use. A desktop 
manager is only a sophisticated analog for 
being abie to copy one file into another. 


Robert C. Maegerlein 
218 Watchung Ave. 
Upper Montclair, NJ 07043 


On Structured Programming 


As a professional programmer and a 
structured-programming maven as well as 
the owner of an S-100, 8-inch CP/M per- 
sonal computer, I have watched the lan- 
guage diatribes fly back and forth with 
great interest. Although l realize my 
status as a high priest will leave my opin- 
ions open to suspicion, | wish to make a 
few points about programming and lan- 
guages in general. 

Despite anything else that may have 
been uttered in haste about structured 
programming, the primary lessons of a 
structured approach are to figure out 
what you want your program to do, what 
type and form of data it is intended to in- 
put and output, and how your program 
will interact with its user, before you 
write a single line of code. 

The software designer usually uses 
some kind or combination of hierarchical 
tree chart, Verner-Orr diagram, and/or 
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Letters 


flow chart to develop program function, 
and these very high-level, abstract designs 
are then translated to pseudocode that 
describes in detail the operation of the 
program in English, Latin, an arbitrary 
mixture of C and Pascal, or however you 
desire. This includes logic, mathematics, 
and I/O in any form. These steps are 
iterative—that is, the high-level designs 
are modified according to the needs dis- 
covered by the pseudocode, and the 
pseudocode is redefined by new, more 
elegant approaches that become obvious 


The Data Defe 


Once you've stored important information on full size or 


from the tree/flow charts, So the pseudo- 
code starts as a simplistic statement of 
functions that quickly evolves into a 
detailed list that will greatly resemble a 
usable computer language. 

From this point, it is easy to translate 
the pseudocode to any computer language 
that is appropriate to the functions to be 
performed, the speed/memory require- 
ments of the target computer, and the 
fluency of the programmer. This ap- 
proach even allows for structured BASIC. 

Is this a lot of work? Yes, but it is plac- 
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ing the burden at the front, so much less 
time is necessary to test and debug the 
final result. The structured approach also 
allows for another benefit rarely con- 
sidered by hackers or even by a lot of my 
fellow high priests: documentation. 

A program for strictly in-house use will 
be difficult to use after the coding is no 
longer fresh in your mind, and even more 
difficult ta modify. With structured pro- 
gramming, when you fix your program, 
you can be aware of all the ramifications. 

As for languages, my preference is for 
any language that allows me to maintain 
my logic structure easily within the code, 
a natural for all the ALGOL descendants 
(PL/L Pascal, C, Ada, etc.). However, 
due to my work, I find myself quite often 
running afoul of these strongly typed lan- 
guages and have to resort to good old 
FORTRAN. At least it runs fast, is good 
at math, and has mixed-record I/O. FOR- 
TRAN 77 allows something of both 
worlds, although it doesn't have data 
structures. 

BASIC also has its place. Although not 
prone to informational error messages, 
BASIC is easy for a beginner to learn and 
get instant gratification from. With the 
advent of compilers, BASIC can also 
generate code that executes at a 
reasonable speed, although I need 
separately compiled subroutines. 

Compilers that examine all of your code 
let you see all of your programming errors 
at once, an enormous advantage when 
dealing with related variables and func- 
tions that may have been confused some- 
where along the way (built-in cross-refer- 
ences are a great help, too). 


Curtis W. Rendon 
Syntax Constructs Inc. 
14522 Hiram Clarke 
Houston, TX 77045 


Editors Note: For further discussion of 
languages, see Jerry Pournelle’s article, 
"The Debate Goes On," on page 312. 


Mouse: Not $o Mighty 


In response to Gregg Williams’ editorial 
("The New Generation of Human- 
Engineered Software," April, p. 6), the 
mouse of Lisa, Visi On, and their pre- 
decessor, the Xerox Star, is a truly 
fascinating hardware device, and on those 
few occasions that 1 have seen these 
devices in use, I have been impressed. But 
the mouse is not revolutionary, and, as its 
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configurations, you can 
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The PSIO will work with any: 
printer/modem you now hap- 
pen to own. ..and it will work with 
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purchase in the future. Adaptable! 
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name suggests, it is really nothing more 
than a rodent. Its functional predecessor 
was the light pen. Some years ago, light 
pens were fashionable devices for select- 
ing a particular function, and they are still 
in use, But displays attaching light pens 
had to have an appropriate phosphor, and 
they were not as easy to program as func- 
tion keys. About the same time, touch- 
sensitive screens were introduced, and 
they are still used in applications such as 
online catalogs in libraries; here, too, 
however, programming appears to be the 
chief stumbling block. 

If the name of the game is "ease of use," 
the industry would be far wiser to develop 
touch-sensitive displays than mice. 
Because a display has no moving parts, it 
is likely to prove more durable than a 
mouse, And a finger placed on a display 
screen does not require additional desk 
space, as a mouse does. If an executive 
were having an office conference, don't 
you think he might rather touch his screen 
a couple of times than roll a mouse 
around his desk pressing buttons on it? 

There are, obviously, many considera- 
tions at work in the development of new 
products. My bet, simply stated, is that 
the mouse is not a viable product. At best, 
it will limp along like bubble memory. 


John P. Rash 

President 

Acorn Data Ltd. 

611 W. 111th St., Box 57 
New York, NY 10025 


The High Cost of Software 


[ certainly don't pretend to be in favor 
of the theft of software, but I believe that 
software piracy is being fought with the 
wrong weapons. Perhaps software ven- 
dors need to reevaluate their marketing 
strategies. Simply keeping the price high 
because the market appears willing to sup- 
port it is both a greedy and naive ap- 
proach. 

Vendors are not solely to blame for 
high prices. I believe that the average con- 
sumer pays the exorbitant prices de- 
manded because he simply does not know 
the worth of a piece of software. If some- 
one tried to sell that same person a text- 
book for, say, $300, he would laugh. Yet 
the textbook may easily represent more 
hours of labor and may require more 
years of experience on the subject area to 
write, In addition, the book may not en- 
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joy as large a market as a good piece of 
software does. 

I don't begrudge companies a fair pro- 
fit, but 1 do object to exploitation. I think 
that if anybody is being "ripped off" in 
this industry it is we the consumers, not 
the software companies. Perhaps they are 
the pirates. 


P. J. Lenk 
2505 David Ave. 
Pacific Grove, CA 93950 


New, Improved Complier 


Jay Freeman's letter (April, p. 20) in 
regard to Intel's FORTRAN-86 version 1.0 
points up some known difficulties with 
that past version of our compiler. The 
release of the FORTRAN-86 Compiler, 
version 2.1, that is currently being 
shipped to customers corrects bugs found 
in the previous version as well as provides 
new features, 


Kenneth A. Pomper 
Development Systems Cperation 
Intel Corporation 

3065 Bowers Ave. 

Santa Clara, CA 95051 


Algorithm Amended 


I recently read Timothy G, Corrigan's 
“Add Dimensions to Your BASIC” 
(March, p. 307). The idea of indexing 
multidimensioned arrays with a single 
dimension index is sound and useful. 
However, the algorithm introduced is in 
error. For instance, for a two-dimensional 
array with a dimension X having a max- 
imum index of XM, and Y having a max- 
imum of YM, the formula given for the 
index is 


I= X X YM - Y 


Considering X to be the row dimension 
and Y to be the column dimension, you 
can see that this Formula produces indices 
I from 0 to YM associated with the first 
row (X = 0) of the matrix, as it should. 
However, the next element I that is pro- 
duced (for the second row, first column, 
such that X = 1, and Y = 0) is also YM. 
In every case, the formula repeats the last 
index I for the last row element for the ele- 
ment that is first in the next row. Ob- 


Now Attractive 
Industrial Quality 
Mainframes 
Enclosures as low as 

| $200 
Dual LED Dispiay 
Shock Mounted ó Slat 


Motherboard/Card Cage 

PS-101 Power Supply 

Power & Reset Switches, A/C Filter. 
Fan, Etc 


SDS-SIOO-SL 

8" Floppy Drive Enclosure/System 
Special Lift Out Drive Rack 

Fits all Regular and Slim-Line 8" Drives 


Also Will Support 5-1/4" Hard Disk 


SDS-SIOO-MFL 
5-1/4" Floppy and/or Hard Drive 
Enclosure/System 


SDS-MF2 SDS-MIC 
12 Slot SIOO Computer Chassis o1 
8" Hard Disk Cabinet 


. uu. 
$9. u 
ET i zd r "i | | 
a arial = fae 
PS-101 Power Supply 
This solid supply gives you the 
capabuity of running any variety of 
8" floppy or 5-1/4” floppy or hard disk 
drive as well as provides power for a 
full 31OO-Buss Motherboard. 
Regulated: Unregulated. 
BV @ 8 amp +16¥ @ lamp 
+SV@Ssamp — —16V @ lamp 
+Y @ 5 amp 
+24V @ 5 amp 
-5 0r -12V @ | amp 


wma 2M SERRA DATA SCIENCES 
Fresno. Calitornia/ 


Product Support Division 
29700 First Street, Westlake, Ohio 44145 
(216) 892-1800 TELEX: 980131 WDMR 
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At 8MHz, Sierra Data 
Sciences’ new Z8O single- 
board computers are the 
first —and the fastest— 
microcomputers in their 
class. 

Under CP/M™ they perform like single 
user minis. Teamed with networking 
TurboDOS'" their 16-bit-buss-transfers 
amaze the demanding 16-bit multiuser 
world. And at Sierra Data's production- 
oriented price, they bring an ever- 
expanding universe of CP/M compatible 
software into a whole new realm of price/ 
performance reality. 


Solve your need for speed. Only a reliable 
manufacturer with Sierra Data's undisput- 
edtechnical lead and established reputa- 
tion for support can deliver these fea- 
tures—all on board our new slave/ 
satellite single-board computers: 


Fresno, California / 
Product Support Division 


25700 First St, Westlake, Ohio 44145 
(216) 892-1800 TELEX: 980131 WDMR 


«Meets IEEE 69675-100 
Standards * Z8OH (8MHz) 
ZBOB (6MHz), or Z8OA 
(4MHz, * 64K/128K*/ 
256K * /512K* bank-select- 
able RAM in 4K incre- 
ments « High speed integer or Floating- 
point math chip* » 2 Serial ports e 2 
Parallel ports » 4 Counter timers * 4K 
CMOS cache buffer, buss addressable in 
16-bit or 8-bit increments * 4K/8K/16K 
EPROM * Operates under Sierra Data sup- 
ported CP/M 2.2**, CP/M 3.0** and 
TurboDOS L2** 


Make Sierra Data the heart of your ad- 
vanced system or - 
discover one of 44) P" 


Sierra Data's cost- ». 
effective, turnkey @ iza U 
systems. Sierra Waran 
Data's single or 
multiuser 20M 
byte hard disk 
system with 8 inch 
slimline floppy-disk backup is shown 
above. Other popular configurations are 
shown on the previous page. Ask for Sierra 
Data's product catalog today. 


*"Opuonal 
* *TurboDOS is à Registered Trademark of Sottware 2000 Inc 
"**CPM is a Registered Trademark of Digital Research 


Peripherals Microbuffer™ 
printer buffer saves time, 
you're right. For the way it 
works, this inexpensive prod- 
uct is the most practical addi- 
tion to your mierocomputer 
system ever. 

With Microbuffer, you 
don't have to wait for your 
printer to finish before you 
resume using your computer. 

Data is received and 
stored at fast speeds, then 
released from Microbuffer's 
memory to your printer. 

This is called buffer- 
ing. The more you print, the 
more productive it makes your 
workflow. 

Depending on the ver- 
sion of Microbuffer, these buf- 
fering capacities range from a 
useful 8K of random access 
memory — big enough for 
8,000 characters of storage — 
up to a very large 256K — 
enough for 256,000 eharacters 
of storage. 


If you guessed that a Practical 


| 
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Praetieal Peripherals 
makes stand-alone Micro- 
buffers for any computer and 
printer combination, including 
add-on units especially for 
Apple II computer and/or 
Epson printers. 

Each has different fea- 
tures like graphics dumps and 
text formatting besides its 
buffering capabilities. You can 
choose one that's just right for 
your system. 

Best of all, they're built 
to last and work exactly like 
they're supposed to. 

If you're stil] guessing 
whether you can afford to have 
one, talk with any computér 
dealer. That's the best way to 
find out how practical a 
Practical Peripherals 
Microbuffer is. 


== PRACTICAL 
= PERIPHERALS 


Practical Peripherals, Inc. 
31245 La Baya Drive, Westlake Village. 
California 91362, (213) 991-8200 
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viously the index I must refer to a unique 
array element to be of use. Perhaps an 
even simpler way to show that the for- 
mula is in error is to consider the two- 
dimensional problem of a 10(X = 0 to 9) 
by 5(Y = 0 to 4) array, for which Cor- 
rigan provided a BASIC program. You 
can immediately see that the maximum I 
obtainable from the prescribed formula 
occurs when X and Y are maximum and is 
40, yet there are 50 elements in the array. 
The corresponding correct Formula for the 
two-dimensional case is 


I—- XXUYM-rE)-TY 


The algorithm can be extended to a 
third dimension, Z, by modifying the pro- 
cedure described by Corrigan. You must 
enclose the two-dimensional expression 
for I in parentheses and multiply by 1 plus 
the maximum value of Z, ZM, and add Z 
as 


I = (X X (YM + 1) + Y) X 
(ZM +1) TZ 


This same algorithm can be used for any 
number of array dimensions just by re- 


peating the process. 

In addition, it might be mentioned that 
in many applications, especially in 
statistics, many square two-dimensional 
matrices that are encountered are sym- 
metric, that is, the same elements are con- 
tained above and below the diagonal. An 
example is an intercorrelation matrix, 
which expresses the degrees of relation- 
ship between all possible pairs of 
variables. Traditional statistical software 
for mainframes has ignored this fact and 
stored the whole redundant array in 
memory; there was plenty of memory to 
spare. With matrices of even modest size, 
this is undesirable with the limited RAM 
available to most microcomputers, An in- 
dex similar to that introduced above can 
be created to index only the nonredun- 
dant information in such a matrix. Again, 
assuming X as the row dimension and Y as 
the column dimension, the appropriate 
two-dimensional formula is 


I= (X xX (X+1)/)/2+Y 
Using this formula, the appropriate in- 


dices will be created for all the elements of 
the “bottom” nonredundant portion of 


AZTEC C — 'C ' PROGRAM DEVELOPMENT SYSTEM 
PORTABLE SOFTWARE APPLE CPIM IBM 


| 


: me s | 
Shipping: COD. 2nd dey dekvery. or Canada, add $5. Canada 2nd day or US next “age CU? comp cue 
Gay delivery. add $20. Outside Narth Amenca. add $20, and for 2nd day add $75. 
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such a square symmetric matrix. 


| John D. Morris, Associate Professor 


Box 8143 

Educational Leadership & Research 
Georgia Southern College 
Statesboro, GA 30458 


“A More Powerful Pencil” 


In his letter on "the myth of computer 
literacy” (March, p. 16), Dr. E. J. 
Neiburger hit the nail right on the head. 
One of the nails, that is. There are several 
more nails to be hit before we hammer 
down the lid on this argument. 

In one basic sense Dr, Neiburger is 
totally right. If you want to use a com- 
puter for certain strictly defined, limited 
applications, you need know nothing 
more than how to turn it on, load the pro- 
grams, and follow the prompts on the 
screen. lf all you ever intend to use a com- 
puter for is these predefined applications, 
then there is no such thing as computer 
literacy. To fill out a form you need to 
know how to read and write but not how 
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ADAM B. GREEIN 


Taught by the nation's leading 
dBASE II expert, Adam B. Green, 
whose dBASE II User's Guide 
has sold over 30,000 copies. 


"Green doesn't just teach dBASE 
syntax, he establishes the 
fundamental terminology and 
organization behind data-base 
management systems.” 

dNEWS - Ashton-Tate 


Circle 380 on inquiry card. 


Teach your 
computer 
whos BO 


Attend a dBase ll or 1-2-3 


SoftwareBanc Seminar 


ABC Digital Research Price Waterhouse 
Arthur Anderson Dunn & Bradstreet RCA 

Boeing Aerospace E.F. Hutton Shell Oil 

Cas Fox & Geller Smithsonian Insitute 
Chase Manhattan Bank IBM U.S. Air Force 
Citibank Internal Revenue Service US, Navy 


Computertand Laventhol & Horwath U.S. Postal Service 


Cornell University Merrill Lynch Victor Business Products 
Digital Equipment Corp. Osborne Computer Corp. Westinghouse 
Polaroid Corp. Xerox 
CIPen0Lui ; 
Anchorage New York Dallas 


August 11-12 September 19-23 


November 14-18 


Sheraton Anchorage New York Hilton AMFAC 

Washi n, D.C. Chicago San Diego 
August 29-September 2 October 17-21 December 12-16 
Marriott Crystal Gateway Hyatt Regency Hyatt Islandia 


avs instru Tela 


9:00 A.M. to 5:00 P.M. 
dBASE Il Fundamentals 
dBASE Il Programming 
Advanced dBASE Il 
Problem Solving with 1-2-3 


"do od i 3 m — 1 
State Presentation 


* Video and sound system 


* Buffet Lunch/Coffee Breaks 


* Video tapes of program authors * Portfolio of Comprehensive 
Seminar Notes 


$175 Per Day of Instruction 
Pre-payment may be made by: 
MasterCard, VISA or Check. 
Call or write to register 


Arlington, MA 021 74 
(800) 451-2502 
(617) 641-1241 in MA 


SoftwareBanc Seminars 
661 Massachusetts Avenue 
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to think. Using a computer only for pre- 
defined applications is similar to filling 
out forms. 

] think that using a microcomputer this 
way misses the whole point of the per- 
sonal computer "revolution." In consider- 
ing personal computers, I prefer the 
analogy of pencil literacy to telephone 
literacy. Intrinsically the pencil is one of 
the simplest of human artifacts, and yet it 
takes great skill and creativity to realize 
the full potential of a pencil as a personal 
tool. With a pencil 1 can write, draw, cal- 
culate, communicate, and remember. The 
things 1 can do with a pencil are limited to 
what I can imagine and the skill 1 have in 
carrying through my imaginings. À per- 
sonal computer for me is a more powerful 
pencil. 

My point is that there is such a thing as 
computer literacy. | don't propose that to 
be computer literate all of us need to 
become programmers. I do believe that 
we need to learn to understand the scope 
of the tool we are dealing with and how to 
use it creatively, not by rote, And to "use" 
means just that, to invest the time and ef- 
fort to learn the commands and pro- 
cedures of packages such as database- 
management systems, spreadsheets, and 


Sakata COLOR MONITORS 


s= We promise performance word processors. 

Computer literacy means learning how 
NOW pu can obtain the finest quality line of CRT DISPLAY to use and exploit the tool that a personal 
MONITORS at prices far below competition, (if there is aw BUT, computer is. If you use your pencil just to 
with unsurpassed quality found in more expensive CRT MONITORS. copy over the accounts, you'll be the 
Illustrated 13" COLOR Modal SC-300 is super high resolution —RGB wl the boss. Th ces th 
video input—with every quality feature TE expect and demand; Clerk, not Ene Doss. Lhe same 16 tme wit 
compatible with IBM, APPLE, ATARI 800, NEC and other fine a personal computer. 
personal, popular computers. The modern design will sell itself on 
sight and the splendid performance will SAKATA SC-300 Douglas F. Yriart 
meet your most discriminating COMPATIBILITY CHART 1005 Bavview Overlook 
requirements. rm heme 
Also available: Model SG-1000 . . . 12" Stafford, VA 22554 
monochrome, high resolution CRT 


MONITOR. Model SC-100... 13" 
composite COLOR CRT MONITOR. 
Model SC-200 . . . 13" RGB high 


resolution COLOR CRT MONITOR. Are Computers Like 


Telephones? 


SAKATA CRT MONITORS are available " 
wherever personal computers are sold Dr. Neiburger's contention that com- 


... Or, write for technical, illustrated puter literacy is overrated (Letters col- | 
literature and prices. w= oOo umn, March, p. 16) is well taken and 
| almost convincing. Those of us who work 
with microcomputers and spend a lot of 
time thinking about them do seem to be 
caught up in an imbroglio of expensive 
gadgetry and words that have capital let- 
ters stuck oddly in their middles. Like any 
new toy, personal computers have been 
l subject to an intense media hype that 
tends to throw the whole issue out of 

perspective. 
| But computers aren't like telephones at 
all, and to reduce operating a computer to 
merely turning it on and following the in- 


SAKATA U.S.A. CORPORATION 

651 Bonnie Lane 

Elk Grove Village, IL 60007 

(312) 593-3211/800-323-6647 (outside lllinois) 


“SAKATA ... serving industry 
worldwide... since 1896" 
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256Khyte 
semiDisk > 


For more than a year, we've been making the 
most advanced disk emulator available for micro- 
computers. The one that's taken the "waiting" 
put of computing. Now, we have some more 
news that'll set the world on fire: A price cut! 
The NEW 256Kbyte board is only $995. And the 
512Kbyte SemiDisks for the S-100 and TRS-80 
Model Il are $1495. (1Mbyte unit is $2350.) So, 
What are you waiting for? 


The SemiDisk is the ORIGINAL single-board 
microcomputer disk emulator. it has a greater 
slorage density than any other: 1 Mbyte per 
board! And we've been shipping them for over 
i year! We didn't do this with ‘me too’ engineer- 
ing. Our products are true innovations, based 

n reliable technology and proven designs, 
inoui the need for custom components. 


SemiDisk Systems, Inc. 
PO.Box GG Beaverton, OR 97075 (503) 642-3100 


eu 503-646-5510 for CBBS*/NW, n SamiDisk-equipped computer bulletin board. 
miDiak trademark ol SemiDisk Systems, Inc. Copyright = 1983 SamiDisk Systems, Inc. 
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Floppies are ok for data transfer or long-term 
storage. But they fall far short as online storage. 
If you are using high level languages, spelling 
checkers, word processors, databases and other 
disk-intensive software, you know the price you 
are paying: time. Your productivity is going down 
the drain. The SemiDisk disk emulator will save 
time and increase your productivity. 


Even better, Release 5.0 of the SemiDisk CP/M-80 
installation software contains SemiSpool, an 
automatic printer buffer. No extra hardware is 
required; it's all in the software. Up to 8 Mbytes of 
buffer space! It's a better solution than a $350 
64Kbyte printer buffer that wastes space on your 
desk. Send documents of almost any length to the 
printer at a very high speed, then continue using 
ihe computer immediately. No Waiting! 


SemiDisk P 
it’s the disk the others are trying to copy. 
Fi 


NO WAITING 


structions on the screen is a gross over- 
simplification. If this were the only trick, 
there would be no manufacturers’ support 
services, no user groups, no manuals to 
teach us how to read our manuals, Even a 
novice should have some insight into the 
workings of the machine, and that means 
getting a sense of the mathematical and 
electrical properties involved and learning 
the terms that describe them. A user who 
seeks only to snap the disk into the drive 
and have his or her problems magically 
solved will probably never feel confident 
about the computer or use it creatively, 

Many people view computers with 
skepticism and deny their usefulness—at 
one time or another we've all received 
someone else's bank statement. But when 
a computer is working properly it can 
help enormousiy, When it is not working 
properly, it is better if the person punch- 
ing the keys has a vague idea of how to 
clean up the mess. 


Terry Nasta 

Senior Editor 
Computing Physician 
515 Madison Ave. 
New York, NY 10022 


GET FULL VALUE 


E. ]. Neiburger replies: 

Mr. Nasta's comments on my letter are 
well taken. It is true that many computer 
systems and software are not as easy to 
operate as a telephone, but that is due to 
poor design or equipment limitations 
(lack of memory for' help screens, etc.). 

The telephone is a complicated instru- 
ment with many buttons, signal tones, 
and series of numbers to be dialed (try a 
long-distance number through MCI). But 
the telephone is easy to use because ils use 
is easy to understand. Even 3-year-old 
children routinely use them. My point is 
that a well-designed computer and pro- 
gram are also easy to use, Take a 
templated Visicalc type of program, for 
example. Load your disk, turn on your 
computer, and fill in the requested blanks 
when they appear on the screen. There is 
no problem with this "user friendly" type 
of program. You need not be "computer 
literate" to use it. Visicalc may require 
knowledge of a few commands. gleaned 
from reading a manual, but no big effort. 

Conversely, many programs may re- 
quire considerable effort in order to run, 
but this problem can usually be solved 
with better programming and design. 


FROM YOUR VICTOR 9000" 


with the 


UCSD p-SYSTEM IV.1/ 


Get the most from your VICTOR 
9000 as well as from your software 
development efforts. The power 
and portability of the UCSD 
p-System is avaliable for the 
VICTOR 9000 from TDI. 


The Standard Development 
System Includes: 
e Full Screen Editor, Filer, 
Assembler and other Utilities pe 
e The UCSD Pascal Compiler y" 
e Native Code Generator 
e Ram Disk Support Above 
128K 
è Turtlegraphics - full use 
of VICTOR screen 
(800 x 400) 
e Complete documentation 


Options: 
® Fortran 77 and Basic compilers 
è Hard disk support 
TO! SYSTEMS, INC 
T 620 HUNGERFORD DR. 
O ROCKVILLE, MD 20850 
(301) 340-8700 


UCSO n System v 


TOI LIMITED 
29 ALMA VALE RD. 
BRISTOL, U.K. BS8 2HL 
0272 742 796 


SUPPORT 


VICTOR 9000 Is a Irsdemark of VICTOR TECHNOLOGIES, INC. r 
UCSD p-STSTEM and UCSD PASCAL ars trademarks of ihe Regents of Ihe University of California 
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With rare exceptions, 1 believe that a 
truly good program and computer system 
should not require any complicated 
manuals or other documentation, Like the 
telephone, it should be designed to func- 
tion well in the hands of the novice. Those 
Firms that develop systerns along this line 
wili thrive, Those that hide their deficien- 
cies under the buzzword “computer 
literacy" will fail, 


Double-sided Recording with 
Perpendicular Media 


"The Promise of Perpendicular 
Magnetic Recording" by Clark E. Johnson 
Jr. (March, p. 56) contains serious omis- 
sions and errors of fact. 

Johnson did not mention the fact that 
"double-sided" recording is meaningless 
with perpendicular recording because the 
recording magnetic field necessarily passes 
through the medium. Of course, the in- 
creased density made possible with 
perpendicular recording makes double- 
sided recording less advantageous. Never- 
theless, the disadvantages of double-sided 
recording are still present and may be 
magnified. 

Most prominent of these presumed diš- 
advantages is the fact that the read/write 
head, instead of being one small compo- 
nent, must have two parts, on opposite 
sides of the medium, and that these two 
parts must always be accurately aligned. 
This condition is desirable but not indis- 
pensable with double-sided longitudinal 
recording. Furthermore, the length of the 
magnetic flux lines, which must always 
form a closed loop, is vastly greater with 
perpendicular recording because the lines 
must pass around the edge of the medium 
rather than remain within the head and its 
supporting structure, These long flux lines 
require low magnetic reluctance in the ac- 
cess mechanism to enable the detecting 
circuits to pick up the changes in magnetic 
flux when reading and to enable the drive 
circuits to generate appropriate signals 
when writing. 

Johnson also mentioned the possibility 
of using perpendicular recording of audio 
signals and the applicability of data com- 
pression to such recordings. That may be 
true, but his example betrays a gross un- 
familiarity with musical quality. He asks, 
“Why record all 800,000 bits of data for a 
soprano who sustains the same note for an 
entire second?" The question is, what con- 
stitutes the "same" note? All vocalists and 
many instrumentalists—notably violins 
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The IMS Computer Family 


i 


x 


All IMS systems i can be configured with 8 bit or 16 bit microprocessors. 
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The SX table top mapa systems are the ideal choice for 
companies with expansion in mind. These systems are 
easily expandable from one to eight users, each having his 
own Mlcroprocessor, 64K of memory, and local peripheral 
control. 

© The 5000SX chassis has three fuil width 5'4 inch Floppy/ 
Winchester slots available. Winchesters from 6.3 MByte to 
19.2 MByte require one full width slot each. Floppies from 
500 KBytes to 1.0 MBytes of storage require 44 slot per drive. 
O The 8000SX chassis has two full width 8 inch Floppy/ 
Winchester slots available with the added capacity to house 
a magnetic tape bulk memory subsystem. Winchesters from 
6.3 to 85 MByte storage require one fuil width slot each and 
1.6 pa doomed — lá slot per drive. 


I 


The IMS 80008 " MAXIMA" Computer system is designed for 
the company where many people must have access to a large 
common pool of information. Basically the system configu- 
ration of the 8000S is similar to that of the SX Table Top 
system with the added capability to support up to 16 users 
each with his own Microprocessor and 64K of memory. The 
8000S has five fuli width 8" Floppy/Winchester slots 
available supporting any combination of full width Win- 
chesters and % width Floppies plus a magnetic tape bulk 
memory subsystem. 
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© 5 QOIS he Desktop Mainfra 

From the anyata deir monitor with a tree rd kevboard to 
the high performance power supply—the 500015 is the most 
versatile integrated system available—best of all, the 
5000IS can serve as the host processor of a multi-user, 
Hd guna supporting four users. 

ing 
The “ULTIMA” CRT Terminal hasa a separate microprocessor 
for each of its major functions: Local Intelligence, Screen 
and Keyboard Control. It can be customized to perform 
functions the others don't even talk about. The contoured 
keyboard has a wem =i best typist will ags i ^ pom 
able ari ige Tape P nl | 


The IMS Stand Alone Tape Data rege ant Retrieval 
Subsystem may be added to any IMS system. 


To compliment the best microcomputers available, IMS 
supplies a complete and comprehensive set of business 
application software. 


For complete information and specifications a Att 
plus the location of your nearby IMS | ! -— 


International dealer, call or write today! L/L. 
(702) 883-7611 INTERNATIONAL 
2800 Lockheed Way, Carson City, Nevada 89701 © Telex 910-395-6051 
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and other stringed instruments—in- 
troduce tiny changes of pitch and not-so- 
tiny changes in volume when sustaining a 
note. These modulations constitute the 
difference between a musical note and a 
steam whistle. Anyone listening to a per- 
formance by a would-be musician who 
does not use them finds the experience 
rather unpleasant. A recording of a per- 
formance would necessarily include these 
modulations, making the compression of 
data considerably more complicated than 
Johnson implies, if not impossible. 


Wallace B. Riley 
309 Garces Dr. 
San Francisco, CÀ 94132 


Clark E. Johnson replies: 

Contrary to the opinion Riley expressed 
in his letter, double-sided recording with 
perpendicular media is not only fairly 
straightforward but easy to implement in 
a practical configuration. We at Vertimag 
use a single-sided, single-pole head shim 
that provides the advantages of the 
Iwasaki single-pole, double-sided ap- 
proach but mounts in a standard floppy- 


disk head button configuration. The flux 
from the record/write thin film travels 
through the perpendicular storage media, 
through the permalloy back layer, and 
returns through a massive ferrite piece 
that connects to the shim, No alignment is 
required other than the normal azimuth 


| restrictions of high-density recording. 


With such a head configuration in a 
96-turns-per-inch disk drive using 50 turns 
at a standard disk-drive speed of 300 rpm 
and using our own double-layer media, 
we have a read-back signal of approx- 
imately 1 millivolt peak-to-peak. This 
signal, at 30,000 bits per inch, exceeds that 
from particulate media at one-fifth the 
density. 

With regard to the application of per- 
pendicular recording technology to audio 
applications, ] did not intend to imply the 
elimination of redundancy, as Riley in- 
ferred, Because perpendicular recording in 
its most efficient implementation uses 
saturation recording, one can obtain ex- 
traordinarily high signal-to-noise ratios 
by pulse with modulation —what is essen- 
tially a binary digital signal. The quan- 
tization of the audio signal (equivalent to 
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the number of bits in a conventional 
digital audio system) is limited only by the 
atomic columnar structure of the media 
itself. This limitation is equivalent to ap- 
proximately 400,000 bits per inch. 


Information Hiding 


First it was hacking, then structured 
programming, and now information 
hiding. As a programmer who has out- 
grown the need to produce arcane works 
of twisted genius, I can appreciate the in- 
novations that facilitate ease of implemen- 
tation and maintenance. When 1 see an ar- 
ticle like "Information Hiding: A Brief Ex- 
ample" (April, p. 442) I'm gratified by the 
thought that such techniques will free pro- 
grammers to create useful, higher-quality 
software. While our early methodology 
was justified by slow processors, small 
memories, and inefficient mass-storage 
devices, the new machines' capabilities 
might never be realized if we were to con- 
tinue so clumsily. I hope BYTE will con- 
tinue to cater to the growing number of us 


Password" is the new USR™ friendly mo- 
dem, designed for use wlth any small 
computer on the market today. We have 
compressed Into its miniature (shown ac- 
tual size) case every operating feature for 
unattended high speed telecomputing. With 
auto dial/ answer and auto mode / speed se- 
lect there is little to do but turn it on. So com- 
pact it mounts on the computer with 
Velcro®; when you carry your computer you | 
can pocket your Password. So brilliantly 
conceived it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn't 
know the Password yet, write or call for com- 
plete specifications. 

"Su ed list for Password complete with power phone, 


RS232 Interface cables. TelpacTM software optional extra. 
$79. 


Password, Telpac, USK logo and the U.S. Robotics corporate name 
are all trademarks of U.S. Robotics Inc. 


IV" LJ, S. ROBOTICS INC." 
1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 

(312) 733-0497 
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Your : des! wid’ computer syst em 1 Is only a 
begil ning — plug a low-cost UDSr mo Hen 
into the RS-232 port anc a whole new wor rid 
of communications opens up! 

UDS modems . add ¢ a new dimension to 
personal computers. For professional use, a 
modem permits Tom al hard-cor + y communi- 
cation b ees in hon ^ 3 office and bra nches or 

mong the | D rar ches themselves. E -lectronic mail becon res 

a reality. Sales, cost ar 1d Wyentor ry updat es can be sent 
ede ordina ry te lephone lines economical, after-hours 
rates. 

When you use your computer for personal applica- 
tions, the modem allows you to ar ccess up- -to-date market 
information, receive naws 3 and weather summaries, check 
airline schedules or eve  electr onically scan out-of-town 
newspapers. Long-d Jistan vce game playing and computer- 
age | pe 'ersonal co responde ince become instant realities. 

he wide range of UDS mo: um ghia ee one that fits 
your requirement perfectly. Top of the line is the micro- 
processor-based 212 A/D v which communica tes at O- 300 or 

1200 bps stores and É automat ically dials up tc tive 30 -digit 
numbe 


s and inc! lud esa compl lete prompting menu a ind full 
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automatic test capabilities. Yet, with 
all thes 56 9 features, it costs only : 3 5745. 
J At tl to cie her extreme is the $145 
103 LP, offering J sim. Jltaneous two-way 
commur nicati ions at 0-300 bps without an 
A C pawor cord. This unit si iphons operating 
ene Brgy : dire ctly f 'om th e te le phone inel 

In betwe en is a large variety of units— many of yf them 

in the LP no-power-supply design and all fully Fi 
for direct : connectic oi to thi 3 te ale iphone : SyS ste Im n. 
Don't be a computer hermit — treat your system to a 
UDS mo dem ; then you can rei ach out and | A atas S | IF "Or 
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TAURUS ONE) + (YOUR PO. = 


Now a new micro computer based data acquisition and 
control front end that gives you:— 


(PROCESS CONTROL SYSTEM) 


Power that's easy to use:— Plugs into any 
RS232C, R5422, or IEEE 488 port on your | 
Personal Computer * Powerful Command ‘ 
functions that include: simple reads and 
writes, high speed block analog reads, 
pulse counting, frequency, change of 
state detection, direct thermocouple 
input, and more * Hesults in engineer- 4 
ing units * Convenient screw termi- . | 


nal panels * Compatible isolated 
AC/DC 3 amp switchers and 
isolated input sensing * 


Power that's easy to cost justify:— 
A full range of input output 
modules provide: 12 bit 
analog inputs with 4 
programmable 
ranges for inputs 
from + 10mV to 

+ 10V. digital I/O, | 
counters, pulse output, p 
12 bit analog output, 

4-20 MA input/output, 

thermocouples e Stand | 

alone mode with direct — 

terminal support « Remote T 

operation è Communicates 

simultaneously to 

three computers è 

Internal diagnostics * 


Power that's easy to expand:— Plug 

in expansion to 1024 points e User memory 

allows downline load of user written functions 

and programs * EPROM space for special user 

functions è Hack mount hardware available for all options * 


Write or call for more information to: IN U.S.A. IN CANADA 
ALIRIGG Clo LMS. P.O. BOX 811 
TAURUS PO. BOX 1663 STATION “U” 
PRO! Di ner Hy BUFFALO, N.Y. TORONTO. ONT. 
14203 M82 5P9 
INC (603) 673-6662 (613) 226-5361 
: TELEX: 053-3577 


Letters. 


who implement the clearer design 
strategies. 


Rudy Smith 
4601 Southwest 58 Ave, 
Miami, FL 33155 


Mass Storage for Apple Writer 


An undocumented feature in the new 
version of Apple Writer for the Apple lle 
makes it possible to use a Corvus mass- 
storage device. Here are the necessary 
steps: 


1. Place the Corvus controller card in 
Apple Ile slot 6. 

2. Place the Disk II controller card in slot 
7 


. Turn the Apple IIe on and press the C 
key once while the system is booting 
up. 

. A prompt will appear: "ENABLE 
CORVUS IN SLOT 6 (Y/N) ;"; press Y 
and RETURN. 


Steps 3 and 4 are carried out each time 


| thesystem is turned on. These steps allow 
| Apple Writer lle to work with a Corvus 


drive that has been formatted with DOS 
3.3 volumes. 


| Paul Lutus, President 
| Walden Software Inc. 


2021 Placer Rd. 
Sunny Valley, OR 97497m 


BYTE's Bits 


Electronic Help-Wanted 
Comes to Valley 


Connexions, the electronics industry's 
two-way, online help-wanted publication, 
has expanded its operations from the East 
Coast to California's Silicon Valley. This 
service lets recruiters post job openings 
and prescreen applicants while offering 
job hunters a comprehensive list of cur- 
rent career opportunities that they can re- 
spond to electronically with a resume and 
a cover letter. Further details are available 


| from Connexions, 20863 Stevens Creek 


Blvd., Cupertino, CA 95014, (408) 252- 
7882. The East Coast headquarters for 
Connexions is located at 55 Wheeler St., 
Cambridge, MA 02138, (617) 492-1690.8 
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Weve got a hit on the charts. 


One picture is worth a 
thousand words. Or numbers. 


Now there's a simple way to 
transform pages and pages of 
business data into a single, 
dramatic format. 

Introducing DR Graph" — high 
quality business graphics soft- 
ware from Digital Research" It 
lets you create impressive 
business charts, graphs, or any 
combination of both — quickly 
and easily. You can even build 
graphs from electronic spread- 
sheets such as VisiCalc* and 


SuperCalc? 


See what you're creating, 
instantly. 

Think of it as painting by 
numbers. Because DR Graph actu- 
ally lets you create your graph 
step-by-step. 

First, enter the data you wish 
illustrated. Then just choose from 
the menu, hit a key, and take a 
quick look at what you've created 
— instantly. 

Make your axes thick, your 
border lines thin. Go with solid, 
or broken grid lines. Add color 
when and wherever you please 
for all your special reports. It's 
easy to experiment until the 
graph format is perfect. Then DR 
Graph can print it, plot it, or 
store it for future use. 


You get the versatility 
you need. 


DR Graph lets you convert 
business data into dozens of 


Multiple gra 


Combine bar ard line eru 
keystrake. 


piles oan Sis 


| d] a 
| i -f dis i | i 


Ix page 


is with a simple 


Pig charts uit tl i t pH M TL. sd ears 


The best of everything in business graphics. 


iride impact. 


personalized choices. Do you like 
your bars vertical or horizontal, 
stacked or clustered? How about 
adding line curves to your bar 
graph? Or special labels on the 
axis? With DR Graph, you've 
got it. All with the simple stroke 
of a key. DR Graph even displays 
up to four different graphs on a 


single page. 


Mix words with your pictures. 


DR Graph lets you write 
comments on your graphs, too. 
You not only control the size 
and color of the type, but also 
have four different typestyles to 
choose from. Write your own 
legends and titles. Or add addi- 
tional text right onto the graph— 
exactly where you want it. 


Plus, its 8 color and 6 pattern fills 
provide customized highlighting. 
So, your presentation graphs 

will be as professional as you are. 


All the business graphics 
you'll ever need, ready to roll. 


DR Graph works with today's 
leading microcomputers, as well 
as with a wide range of printers 
and plotters. All you need is 
Digital Research's GSX" graphics 
enhancement for your computer's 
operating system. Contact your 
computer manufacturer, or stop 
by the CP/M Library" at your 
computer shop for an eye- 
opening demonstration. Call 
800-227-1617, ext. 400 (in Cali- 
fornia 800-772-3545, ext. 400) 
for a free, full-color brochure. 


isiCnle is a registered trademark of VisiCorp. SuperCalc is a trademark of SORCIM Corporation 
The logo, taglines, DR TM iy GSX and CP/M Library are either trademarks or registered trademarks of Digita! Research bu: 01983 Digital Rexearch Inc. 
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Build a Power-Line 
Carrier-Current Modem 


Communicate using electrical power wiring 


"Jiggle the printer cable, Jeanette." 

My assistant reached through the 
rat's nest of wires behind the com- 
puter and grabbed the one connected 
to the printer. As she moved it, I 
identified its other end from my 
cramped vantage point beneath the 
workbench and pulled it through a 
slot to attach it to my latest project. 
I was glad that what we were doing 
would keep us from having to run 
cables around the Circuit Cellar so 
often. 

I have long had video terminals, 
printers, and other data-communicat- 
ing equipment located at various 
places in the Circuit Cellar and 
around the upper stories of my home 
(see reference 3). Eventually the pain 
of rerouting cables whenever I moved 
a peripheral device got to me, so 
about a year ago I designed a com- 
munication system that would save 
having to string new wires every 
time, My system revolved around a 
carrier-current modem, which operates 
in much the same manner as the 
familiar telephone modem but sends 
its signals over electrical power wir- 
ing instead of over a telephone line. 

After I pressed the carrier-current 
modems into service (with a little 


Copyright © 1983 Steven A. Clarcia. 
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help), they served faithfully and I 
turned my attention to other projects, 
some of which have appeared in this 
column. But as of late more and more 
of my readers have written to me ask- 
ing for help on how to send data 
through the AC power line. Ap- 
parently the widespread use of and 
media attention to the BSR X-10 
Home Control System and similar 
products have given many people the 
idea of using the generally unex- 
ploited carrier-current modem for 
communication. Indeed, about five 
years ago I published a project on 
building a remote-control system that 
communicated through the AC 
power wiring of a building (see 
reference 4). It worked very much 
like the BSR X-10 as a carrier-current 
remote controller. 

I hesitated to present the carrier- 
current modem as a Circuit Cellar 
project until now because I feel there 
is more to general-purpose carrier- 
current communication than meets 
the eye. 

Simple on/off remote control is dif- 
ferent. In most control applications, 
the communication is generally half- 
duplex or simplex; the transmission 
is limited to an intermittent tone or 
pulse burst that merely triggers a 
specific receiver into a binary control 
state. If the receiver is not activated 
properly by a single transmission 


because of interference, it's easy to 
send the contro] burst more than 
once. (Many computer control sys- 
tems that use the BSR X-10 receivers 
send the same control code 10 times 
to make sure it is received.) But in 
general-purpose serial data commu- 
nication, proper reception of every bit 
may be necessary and errors in 
reception of the data may negate the 
usefulness of  carrier-current 
operation. 

To successfully use a carrier-current 
modem and the AC power wiring for 
data communication, we must either 
tolerate a dropped bit now and then 
or implement an intelligent protocol 
of error checking, redundant trans- 
mission, and handshaking. À really 
dependable power-line communica- 
tion system has the physical link (AC- 
line transmission and reception) as 
only one of its components. 

I was going to wait until I had 
perfected the control and error- 
checking protocols for use with the 
Carrier-current modem, but the in- 
creasing interest indicated by my mail 
suggested that many experimenters 
might benefit from building a simple 
carrier-current modem; at least the 
physical part of the connection could 
be set up, even if the protocols and 
software are not ready. 

This month's project, a modem for 
data communciation using the AC 
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Photo 1: Prototype of the Circuit Cellar CCM-1 carrier-current modem, which transmits serial data over the AC power line at 1200 bits 
per second, When in originate mode, the modem transmits mark signals at 90 kHz and space signals at 95 kHz; the answer mode transmits 
marks at 80 kHz and spaces at 85 kHz. The receive unit, shown here, differs from the transmit unit only in the frequency-selecting passive 


components, 


power line, is mostly an analog cir- 
cuit. Successful operation of the 
modem, therefore, depends much 
more on tweaking and tuning the 
components than do digital com- 
puter-related projects. ] am present- 
ing this two-chip modem chiefly to 
discuss the principles involved, with 
some emphasis on selecting com- 
ponents for this application. Because 
the principles are susceptible to 
broad application, this knowledge 
should also be useful in understand- 
ing other modem designs as well. 


All Modems Are Not Alike 

The modem, named after a con- 
traction of the words “modulator” 
and “demodulator,” is a fairly com- 
mon piece of computer equipment. 
You've probably seen modems built 
for sending data over telephone lines, 
and you may have read my March 
Circuit Cellar article about a low-cost 


modem (see reference 2). A modem 
allows two pieces of digital equip- 
ment to communicate with each 
other over long distances without 
having a direct hard-wired connec- 
tion between them. With a telephone 
modem, the telephone lines form the 
communication path. 

Modems of the usual type translate 
the voltage levels of the digital input 
signal (usually RS-232C levels) to 
tones at two frequencies, one of 
which signifies a logic 0, the other, a 
logic 1. The process of shifting the 
frequency of the output tone as the 
logic levels change is called frequency- 
shift keying, and the modems are 
called frequency-shift keyed, or FSK, 
modems. 

To allow communication in two dir- 
ections at once (full-duplex mode), 
rather than in only one (half-duplex), 
two pairs of frequencies are used, 
avoiding conflict when both ends of 


the connection talk at the same time. 
(By convention, one pair of tones is 
called the “originate” set, and the 
other is called the “answer” set. The 
two terms merely signify which set 
of frequencies each unit is using; no 
implication is intended regarding the 
content or origin of the data itself.) 
For compatibility, modems are built 
to adhere to certain standards of op- 
eration; the most common system in 
North America for low-speed 
modems was first used in the Bell 
System's Model 103 modem, so 
Bell-I03-type modems abound. 


Carrier-Current Systems 

The AC power line is similar in 
some respects to the telphone line. 
One similarity is clear: we can send 
data through the power line by using 
an FSK modem. 

Obviously, in addition to the data 
we want to transmit, the power lines 


Augus 1983 © BYTE Publications Inc 37 


RS-232C 
JI 


MODULATOR 
9OnH2/S5kHz 


FIK 
DEMODULATOR 
BOkHr/35kHtr 


SK 
MODULATOR 
BOkHz/85kHz 


Figure 1: Block diagram of a data-communication system employing carrier-current modems. The AC power wiring of the building is used 
to carry the frequency-shift-keyed transiissian. 


must continue to carry power or we 
wont be able to operate the computer 
equipment. The carrier-current com- 
munication system superimposes a 
high-frequency signal on the 60-Hz 
power-carrying signal. On an oscillo- 
scope, this is viewed as an additional 
small voltage cartied on or riding 
atop the 115-V (volt) alternating cur- 
rent. At the receiving end, the 
modem filters out the 60-Hz signal 
and any other noise components on 
the power line, demodulating only 
the transmitted frequency. Unfor- 
tunately, the power line sometimes 
has an impedance less than 2 ohms, 
along with thousand-volt noise 
spikes that make it a hazardous en- 
vironment and a less-than-optimal 
communication medium, 

There is a price to be paid for the 
simplicity of this communication sys- 
tem. Unlike the complex digital car- 
rier-current systems, which transmit 
around the zero-crossing interval of 
the power signal, the analog FSK 
carrier-current modems are more 
sensitive to line peculiarities and 
noise. However, the digital species is 
much more complex, and after all, 
my intention was to present a build- 
it-yourself project. Learning a little 
black art for the sake of simplicity 
cant hurt. 


Carrier-Current Modem Circuit 

Figure 1 is the block diagram of a 
carrier-current modem, which con- 
sists of three basic components: mod- 
ulator/driver, amplifier/demodulator, 
and AC-line coupler. The simplest 
usable system consists of two 
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modems, one attached to each of two 
pieces of data-communicating equip- 
ment. One of the two modems is ar- 
bitrarily designated as the originating 
modem and the other as the answer- 
ing modem. As in the case of tele- 
phone communication, two sets of 
FSK frequencies are defined, al- 
though the power-line modems 
operate at much higher frequencies 
than the telephone-line type. The 
connections from the communicating 
equipment to the modulator and 
demodulator on each modem are 
through an R5-232C DB-25 connec- 
tor. The driver and amplifier sections 
are in turn connected to the AC line 
through the coupler, the crucial 
component. 

In a direct-connect telephone 
modem, the coupler is usually a 
600-ohm isolation transformer, and 
the characteristics of the line are well 
defined. But in a carrier-current 
modem, the coupling transformer is 
very often a tuned circuit selected to 
resonate within the passband of the 
FSK tones to improve the signal-to- 
noise ratio in this particularly noisy 
environment. While tuned couplers 
are not aways used, most carrier- 
current driver circuits do employ 
them to increase the transmission 
range and receiver selectivity. For 
most experimenters, the driver and 
coupler are the hardest sections to 
construct because so much depends 
on selecting, balancing, and ad- 


justing the components. 


Taming the AC Line 
Figure 2 shows two typical carrier- 


current driver-coupler circuits. Both 
consist of a transformer capacitively 
isolated from the AC line; 0.22-pF 
(microfarad) 600-V capacitors are rec- 
ommended, Any 0,1-mH (millihenry) 
slug-tuned transformer will probably 
work, but I have had best success 
with standard low-Q (low-resonance) 
miniature IF (intermediate-fre- 
quency) transformers used in tran- 
sistor radios. In practice, the circuit 
of figure 2b is less sensitive to com- 
ponent selection and more easily 
tuned. 

If you have any doubts about 
whether a particular transformer will 
work, a few brute-force tests can help 
you tame the AC line and give you 
the confidence to build the rest of the 
modem circuit. Just remember that 
working directly with the AC power line 
is dangerous if you aren't careful. 

Begin by building two couplers, 
one driver, and one receiver, using 
the component values and circuit 
layout in the schematic diagram of 
figure 3. (I'll get around to discussing 
it shortly.) Temporarily apply power 
to the driver section and attach it 
(carefully!) through its coupler to the 
AC line. The receiver should be 
powered and connected through its 
coupler across the AC line at some 
other nearby location. 

Use an oscilloscope (connected to 
the AC line through an isolation 
transformer for safety) to monitor the 
signal present across the secondary 
coil of the receiver transformer (or 
from the collector of transistor Q2 to 
ground), while you inject a signal for 
transmission using a sine-wave func- 
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Figure 2: Tivo possible schemes for coupling the modulator/driver portion of Bie carrier-current 
modem to the AC line. The circuit of figure 2b is the mare stable. 


tion generator attached to the base of 
the driver transistor, Q1. Sweep the 
frequency between 50 kHz and 150 
kHz until you detect the same fre- 
quency (at greater than 10 mV [milli- 
volts]) at the receiver. Take care that 
you are receiving the fundamental 
frequency and not a harmonic. Don't 
be too surprised at the strange elec- 
trical noise you'll no doubt observe. 

You can shift the detection band 
somewhat by adjusting the tuning 
slug in and out of the transformer 
windings or by changing the capaci- 
tor across the transformer secondary. 
The objective is to find the frequen- 
cy band where the signal level at the 
receiver is highest. The band should 
be about 20 kHz wide; the frequen- 
cy can go as high as 300 kHz (the up- 
per frequency limit of the demodu- 
lator) if necessary. 

In my case the best results were ob- 
tained between 80 kHz and 100 kHz, 
so I arbitrarily set two originate and 
answer frequency pairs within this 
band. One modem transmits on 90 
and 95 kHz and receives on 80 and 
85 kHz; conversely, the other modem 
transmits on 80 and 85 kHz and re- 
ceives on 90 and 95 kHz. In a simple 
system, any originate and answer fre- 
quency pairs that work are acceptable 
because each frequency pair has its 
own tuned coupler. I recommend 
that the frequency separation be- 
tween the mark and space tones be 
5 kHz or less to facilitate easy demod- 
ulation. I only caution you not to set 
any frequency that is a multiple (or 
submultiple) of another one used in 


the system. 

Remember that, in an analog FSK 
carrier-current communication sys- 
tem, success largely depends on your 
peaking the resonance of the coils 
and finding the proper transmission 
bands. I can't provide a parts list of 
components values that will be guar- 
anteed to work because the behavior 
of parts in the list could be other than 
that predicted, due to performance 
and tolerance variations. The most 
important “component” in the 
coupler sections is your understand- 
ing the objective and knowing how 
to pursue it through testing and 
adjustment, 

Fortunately, component selection 
in the FSK modulator and demodu- 
lator sections is much more straight- 
forward and follows some basic for- 
mulas defined by the frequency and 
application. However, because it is 
possible that you might choose fre- 
quency pairs different from those in 
my design, I'll discuss the derivation 
of the component values rather than 
just the results. 


Exar XR-2206 Modulator 

First, let's consider the modulator. 
The XK-2206 is a function-generator 
integrated circuit, made by Exar In- 
tegrated Systems, which can produce 
sine, square, and triangular output 
waveforms at frequencies ranging 
from 0,01 Hz to 1 MHz. It is ideally 
suited for FSK applications because 
it can be set for two different time 
bases and digitally switched between 
them. A functional block diagram of 


the XR-2206 and typical FSK circuit 
is shown in figure 4. 

The mark and space frequencies 
can be independently set by the 
choice of timing resistors R2 and R3 
and the capacitor between pins 4 and 
5. The FSK input signal is applied to 
pin 9. À high logic-input signal to pin 
9 produces the frequency: 

1 
fum = R2xC 


and a low-level input signal produces 
the Frequency: 
1 
fe = BBXC 


where R2 and R3 are in ohms and C 
is in farads. 

R2 and R3 should be between 10 
kilohms and 100 kilchms, and the 
capacitor should be polycarbonate, 
polystyrene, or Mylar for tempera- 
ture stability. I chose to use a 0.007-4F 
capacitor, which produces the follow- 
ing resistor values for the frequency 
pairs I chose: 


R2: 85 kHz, 11.76 kilohms 
95 kHz, 10.53 kilohms 


R3: 80 kHz, 12.50 kilohms 
90 kHz, 11.1] kilohms 


In the case of R2 and R3, you can 
use the nearest 1-percent-olerance 
resistor or use a potentiometer in 
combination with the closest 5 per- 
cent fixed value. 

You must also consider the settings 
of resistors K1 and R5, which adjust 
for minimum total harmonic distor- 
tion. In our case, where a few-tenths- 
percent distortion is irrelevant, pins 
15 and 16 may be left open and R1 can 
be replaced by a fixed 200-ohm 
resistor. With K1 installed (same ef- 
fect as closing switch 51), the output 
at pin 2 is a sine wave with an out- 
put impedance of 600 ohms and 
amplitude set by R4. The remaining 
components serve to stabilize opera- 
tion and are the same for all fe 
quencies. 


XR-2211 Demodulator 

The Exar XR-2211 is a phase-locked- 
loop (PLL) integrated circuit especial- 
ly designed for data communication 
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Figure 3: Schematic diagram of a complete carrier-current modem. The originate-mode modem transmits mark signals at 90 kHz and space 
signals at 95 kHz; the answer modem transmits marks at 80 kHz and spaces at 85 kHz. This diagram shows the circuit for one end of the 
link; two such untts are needed in the system with the proper component values differing between them. In one unit, the wiring of pins 


2 and 3 of J1 should be reversed. 


and particularly suited for FSK appli- 
cations. It operates over a frequency 
range of 0.01 Hz to 300 kHz and can 
accommodate analog input signals 
between 2 mV and 3 V. An XR-2211 
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Functional block diagram and typical 
FSK demodulator circuit are shown 
in figure 5. Frequency-shift-keyed in- 
put signals fed into pin 2 of the 
XR-2211 must be capacitvely coupled 


through a 0.1-4F capacitor. The inter- 
nal impedance is 20 kilohms, and the 
minimum recommended input 


signal is 10 mV. 


The first order of business is to set 
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Figure 5: An XR-2211 functional block diagram and pin-out specification (5a) and typica! FSK demodulator circuit (5b). 


the center frequency of the demodu- 
lator passband at the center of the fre- 
quency band that we wish to detect. 
In my case, the passbands are de- 
fined by the tone pair at 80/85 kHz 
and the other pair at 90/95 kHz. The 
center frequencies for the two 
demodulators would then be 82.5 
kHz and 92.5 kHz, respectively. The 
component values are computed as 


follows: 


1 
fo = ROxCO 


where RO is in ohms and CO is in 
farads; f, is the center frequency. 
Generally, RO is in a range of 10 
kilohms to 100 kilohms, but the 
choice is arbitrary. Often it is more 
convenient to choose a value for CO 


and trim the value of R0 with an ad- 
jacent potentiometer. Using 0.001-4F 
value (Mylar, polycarbonate, or poly- 
styrene) for CO, the computed RO 
values are 12.12 kilohms (f; = 82.5 
kHz) and 1081 kilohms (f = 92.5 
kHz). With a 5-kilohm trim pot in 
series, more convenient resistors of 10 
and 9.1 kilohms can be used instead. 

R1 sets the system bandwidth and 
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C1 sets the loop-filter time constant 
and damping factor. The value of R1 
is determined by the mark/space fre- 
quency difference: 


Rie aah 
6-9 
The deviation is 5 kHz by design, 


and the values for R1 are 170 kilohms 
(fo = 82.5 kHz) and 191 kilohms 
(fo = 92.5 kHz), 

While the equation for computing 
the loop-damping factor associated 
with C1 is complex, there is a conve- 
nient rule of thumb. The damping 
factor should be approximately ‘2, 
and a value of Cl = C0/4 will pro- 
duce this. With CO equal to 0.001 xF, 
C1 equals 250 pf (picofarads). 

Resistor Rb provides positive feed- 
back across the FSK comparator and 
facilitates rapid transition between 
output logic states. A value of 510 
kilohms is used in most applications, 

Cf and Rf form a single-pole post- 
detection filter for the FSK data out- 
put. Rf is most often set at 100 
kilohms. Cf smooths the data output; 
its value is roughly calculated: 
Cf = (3/data rate in bits per second) 
where Cf is in microfarads. Because 
this modem is designed for operation 
at 1200 bps (bits per second), a value 
of 0.0022 pF or 0.0033 aF is acceptable. 

The final area requiring calculation 
is the lock-detect section of the 
XR-2211, which is used here in a 
carrier-detect function. The open- 
collector lock-detect output, pin 6, is 
connected to the data output, pin 7. 
This will disable any output created 
by noise unless a carrier signal is 
present within the detection pass- 
band of the PLL. Presuming a paral- 
lel resistance of 470 kilohms, the 
minimum value of the lock-detect 
filter capacitor, Cd, is 16/(f, - £)/2. 
In this case 0.005 pF is adequate. 


Testing the Completed Unit 

I built the complete Circuit Cellar 
carrier-current modem the way 
shown in figure 3, with component 
values for 80/85 kHz and 90/95 kHz 
tone pairs, but you may substitute 
other values as previously discussed, 
In addition to the three functional 
sections we have looked at, I have 
added a carrier-detect indicator and 
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an RS-232C driver (IC3) and receiver 
(IC4). 

To test the completed unit you 
need some source of serial data out- 
put. (I used a full-duplex video ter- 
minal,) The easiest test is a simple 
loop-back circuit. The terminal is con- 
nected to the originate modem and 
plugged into the power line. The 
answer modem is plugged in some 
distance away, with pins 2 and 3 
jumpered together on JI, its RS-232C 
Connector As you type on the ter- 
minal, the data is transmitted to the 
answer modem where it is looped 
back through the jumper and tetrans- 
mitted to the originate modem where 
it appears on the terminal's screen. 

You should be able to place the 
modems anywhere within your 
home or office, or even an adjacent 
home or apartment. The ultimate 
range is limited by the power com- 
pany's step-down transformer and 
the cross-coupling between the two 
TI5-V legs of a multiphase 230-V dis- 
tribution system. But you can arrange 
communication between the latter by 
attaching a fused capacitor between 
the two 115-V legs, 


In Conclusion 

Using this modem I was able to 
successfully communicate at 1200 bps 
for extended periods of time without 
loss of data. l've found FSK car- 
rier-current communication to be fair- 
ly reliable; it's best at the lower data 
rates. Occasionally a few characters 
have been lost when my air-condi- 
tioner compressor or water pump 
turned on. These are occasions 
where an intelligent control system 
might be of significant help. I had in- 
tended that the intelligence necessary 
for error checking and redundant 
transmissions be part of this project, 
but as I explained, such a control 
system is much more involved than 
the modem itself. Given the excess 
computing power available in most 
personal computers, it would certain- 
ly be feasible in most cases for error- 
checking to be performed by appli- 
cations software, perhaps using 
something like the well-known 
file-transfer protocol developed by 
Ward Christensen for use with his 
CP/M-based Modem program. 


Generally speaking, while I have 
detailed the hardware components of 
a complete system that works in the 
Circuit Cellar, it's important to recog- 
nize that AC line conditions differ 
significantly between locations. Com- 
plete frequency bands may be unus- 
able due to interference produced by 
machinery, digital clocks, micro- 
computers, and fluorescent lights. 
For this reason, you should under- 
stand how the modem components 
and coupler are designed. Your abili- 
ty to customize a basic modem de- 
sign to the particular electrical en- 
vironment af your home or office can 
make or break the project. 


Next Month: 
Build a digital video camera. m 
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Editor's Note: Steve to lous 
Circuit Cellar articles as ro ai bed for 
each month's current article. Most of these 
past articles are available in reprint from 
BYTE Books, McGraw-Hill Book 
POB 400; Hightstown, NJ 08250. 
Ciarcia’s Circuit Cellar, Volume I covers 
articles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Cir- 
cuit Cellar, Valume II contains articles 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume III contains the ar- 
ticles that were published from July 1980 
through December 1981. 
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The C language provides a new standard for portability in a computer 
world characterized by a plethora of processors. Designed to make pro- 
grams portable, fast, and compact, C fills a niche between such high- 
level languages as BASIC, COBOL, and Pascal and low-level assembly 
languages tied to particular processors. Perhaps most aptly described as 
a “‘medium-level’’ programming language, C is a powerful tool in the 
hands of professional programmers. 

Most major microcomputer manufacturers and software developers 
use C for writing systems programs— operating systems, utilities, 
languages, and applications. Digital Research is writing all of its new 
products in C, including CP/M-68K for the 68000 microprocessor and 
the new Personal BASIC. Both Microsoft and Visicorp have used C ex- 
tensively in products ranging from Multiplan and Xenix to Visiword and 
Visi On. The computer graphics sequences in Star Trek // were created 
using C, and Lucasfilm Ltd. used C for computer-aided animation in the 
latest Star Wars saga, Return of the Jedi. 

Why is C so popular? The primary reason is that it allows programmers 
to easily transport programs from one computer or operating system to 
another while taking advantage of the specific features of the 
microprocessor in use. And C is at home with systems from 8-bit micro- 
computers to the Cray-1, the world's fastest computer. As a result, C 
has been called a “portable assembly language,” but it also includes 
many of the advanced structured-programming features found in 
languages like Pascal. 

Qur theme articles in this issue take a close look at the C language. 
Stephen Johnson and Brian Kernighan of Ball Laboratories present an 
overview of C and compare it with other computer languages in ''The C 
Language and Models for Systems Programming.'' James Joyce offers a 
guided tour of C's key features, along with programs that illustrate C 
programming concepts and style, in the first of a two-part series, “A C 
Language Primer.” 

C is a concise language that has a small kernel of 30 reserved words, 
and its input/output specifics are gathered into a library of standard func- 
tions. That means the language can be brought up easily on new micro- 
processors, resulting in dozens of vdtsions of C. We sampled a few of 
these for the most popular operating systems. 

Most applications programs are becoming large and complex in order 


that new users perceive them as easy to use. Jason Linhart discusses 
how to choose a suitable computer language for ''Managing Software 
Development with C.'' 

Not surprisingly, the largest number of C languages, and some of the 
most advanced, are available for the highly regarded IBM Personal Com- 
puter. Most of the C compilers for the IBM PC are also available for the 
MS-DOS operating system, on which the IBM PC-DOS is based. These 
are reviewed by Ralph Phraner in ‘‘Nine C Compilers for the IBM Personal 
Computer.” 

The CP/M-86 operating system has a wealth of C compilers as well. 
Authors Jerry Houston, Jim Brodrick, and Les Kent take a look at the 
first of those available in “Comparing C Compilers for CP/M-86.” 
Christopher Kern reviews “Five C Compilers for CP/M-80.'' C has been 
available for CP/M-80 for a while, and as a result a strong C users' group 
and several volumes of public-domain software exist. 

No discussion of C is complete without mentioning the Unix operating 
system, which is written in C. Unix and its utilities comprise over 
300,000 lines of C source code, certainly the most ambitious C project 
yet. Developed more than 10 years ago at Bell Laboratories, both Unix 
and C are now coming into widespread use. To round out our coverage 
of C, in this issue we begin “The Unix Tutorial,” a series of articles on 
the Unix operating system. Part 1 is an overview of Unix and its features 
along with a short history of how C and Unix were developed. Together, 
C and Unix provide one of the most comfortable working environments 
for professional programmers. À text box by Walter Zintz describes Unix 
and C resources. 

Both the C language and the Unix operating system are based on 
modularity and short, general-purpose routines, a subject Rebecca 
Thomas explores in “What Is a Software Tool?” “The Unix C Compiler 
in a CP/M Environment'' by Matthew Halfant looks at some of the issues 
and ambiguities involved in moving C programs between these two 
popular operating systems. 

An annotated bibliography of C on page 268 lists the books and ar- 
ticles on C that have been published in the past few years. 

C is relatively young for a computer language, but it is appropriate 
that, in its 1Oth anniversary year, C is being recognized as the powerful 
language for professionals that it is. — Bruce Roberts 
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The C Language and Models 
for Systems Programming 


A compromise between assemblers and high-level languages, C 
helps programmers avoid the idiosyncrasies of particular machines 


by Stephen C. Johnson and Brian W. Kernighan 


The C language was created at Beli Laboratories by 
Dennis Ritchie in 1972. One of its first uses was to rewrite 
the Unix operating system, previously written in PDP-11 
assembly language. In its early years, C was used to write 
other critical systems programs as well: compilers, parser 
generators, document formatters, and editors, to name 
a few. At the time, using a high-level language for such 
applications was a radical departure from standard prac- 
tice; everyone knew that these programs had to be writ- 
ten in assembly language “for efficiency.’ Yet in many 
cases the C code, although clearly less efficient in any 
given routine, produced programs that outperformed 
similar programs written in assembly language. 

A key to understanding the philosophy behind C is 
the notion of a model for the problem to be solved, 
Rather than try to deal with all of reality in every line 
of code, programming languages, explicitly or implicit- 
ly, construct models of reality and present them to the 
programmer. In assembly language, for example, part 
ofthe language model is that the programmer need not 
be concerned with the actual memory location of the 
variables; they can be referred to by names like slart or 
counil. This simplification makes it far easier to pro- 
gram in assembly language than to write the binary bits 
that actually contro! the processor. The assembly- 
language model does, hawever, leave the allocation of 
registers and the choice of machine instructions to the 
user. 

BASIC provides another model, similar to that of a 
very good programmable calculator. For many purposes, 
BASIC programmers do not have to worry about the 
details of where variables are stored, how arithmetic is 
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done, or how to format output. As a result, BASIC is 
much easier to use than an assembly language. 

The Smalltalk system supports a very different model. 
The Smalltalk programmer manipulates objects whose 
physical locations are invisible to the user, as are the 
details of the object's creation, manipulation, and inter- 
nal structure. This model leads to a very different style 
of use; for example, rather than calling a routine to print 
an object, a Smalltalk user sends a message to the ob- 
ject telling it to print itself. 

High-level models like the one supported by Smalltalk 
tend to be easy to use (provided that the model supports 
what we want to do) but are often less efficient than low- 
level ones. The hardware support for some of these 
models, especially on microcomputers, is not very good; 
we may sacrifice efficiency for ease of use. In systems 
code, efficiency is often very important, so the use of 
high-level models may be impractical. On the other 
hand, the low-level model presented by assembly 
language is not ideal either. In an assembly language, 
the details of the machine being programmed are im- 
plicit in every line: how many registers it has, how it 
uses its stack, how the I/O (input/output) is done. 
Not only is assembly code too firmly attached to a par- 
ticular computer and system, it is also harder to write 
because the model supplied to us, with its registers and 
branches, is too far from the application we are trying 
to write. 


The C Model 
C offers a compromise. It makes available a basic 
model that is very close to the target machine, enabling 
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quality and workmanship. 


SuperS -CP80 

€ 640 dots/line. High density, 
high quality character. 

e Bit image graphic. 
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us to write efficient cade where necessary. At the same 
time it provides powerful mechanisms for building our 
own models, so that much of the coding can be done 
at a more comfortable level, safely removed from the 
idiosyncrasies of any particular computer. 

Most computers have dozens of different operation 
codes; because C tries to get close to the target hardware, 
it has dozens of operators. This feature makes C slight- 
ly harder to read (or, more properly, to learn) because, 
in addition to the usual arithmetic operators, there are 
Operators for such common instructions as ++ (incre- 
ment), —— (decrement), and << and >> (left and right 
shift) as well as logical AND, OR, exclusive OR, and one's 
complement (&, |, , and ~). The reward for learning 
the operators is that programmers can state their in- 
tentions clearly and naturally and be assured uf a direct 
translation into suitable machine instructions. 


In C the basic data types include 
bytes, short integers, long integers, 
and single- and double-precision 
floating-point numbers. C also 
supports pointers to other data. 


For systems programming, it is often vital to 
manipulate bits efficiently, for example, to control I/O 
devices, displays, and other hardware. Such tasks are 
easy in C because of its bit-manipulation operators. But 
in BASIC, FORTRAN, or Pascal, the bitwise operators 
do not exist—they are not part of the model. The only 
recourse in those languages is a painful emulation or the 
use of an efficient function call. 

The model of data in C is also very rich. The basic data 
types include bytes, short integers (typically 16 bits), long 
integers (typically 32 bits), unsigned versions of these, 
and single- and double-precision floating-point 
numbers. C also supports the notion of pointers to other 
data; these pointers correspond to machine addresses. 
Because most hardware instructions deal directly with 
such addresses, the support of pointers encourages 
generation of extremely efficient code for critical program 
segments and the building and manipulation of very ef- 
ficient data structures. 


Pointer Operations 

The model of pointers supported in C includes the 
standard operations of taking the address of an object 
(& object) and accessing the object pointed to by a pointer 
(*p). For example, suppose that x is an integer and p is 
a pointer to an integer. (There is no such thing as just 
"a pointer”; it is always a pointer to a particular data 
type.) Then 


x = 9; 
p= &x, 


/* set x to 3 (what else?) */ 
[* set p to address of x */ 


The content of p is the address of x; the value pointed 


WHAT GOOD IS A COMPUTER 
THAT'S FASTER THAN EINSTEIN 
IF YOUR FORMS SUPPLIER I5 
SLOWER THAN GUTENBERG? 
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Deluxe Computer Forms, 530 North Wheeler, 
PO. Box 43046, St. Paul, Minnesota 55164-0046 


to by p is written *p. Thus, in this case, *p is 3. Converse- 
ly, *p can be used to set the value of x: 

*p z 4; I* x is now 4 */ 

It is also possible to use the value of the pomter itself: 
if q is also a pointer to an integer, then the statement 
q- p. /* make q point to whatever p points to */ 
gives g the same value as p, so q also points to x. Figure 
1 illustrates this operation. 

Beyond this capability, which is more or less what 
Pascal provides, C includes the ability ta manipulate 
pointers in ways that depend on what they are pointing 
to. For example, if we have a pointer to a byte, and in- 
crement it, it points to the next byte; if we have a pointer 
to a 16-bit integer and increment it, it points to the next 
integer (2 bytes away). Pointers are an excellent way to 
do array indexing, as shown in figure 2, where x is an 
array of integers. 

In contrast to the pointer capabilities of C; FORTRAN 
and BASIC have a restricted model that does not include 
pointers. In Pascal, pointers are dynamic objects that can 
be set only by calling the storage allocation Function new. 
Pascal does not allow pointer arithmetic. 

Another use of pointers in C is to associate an address 
with a device. Most BASIC programmers are used to 
PEEK and POKE statements sprinkled liberally throughout 
their programs to access memory locations that control 
devices. In C, pointers achieve the same effect without 
the need to add a new pair of functions. In BASIC, you 
set a memory location by a sequence such as 


100 V = 36828 
800 POKE(V, 15) 
In C, the same code might be written as 


sound vol = 36828; [* sound generator volume address */ 


*sound. vol = 15; /* set sound generator volume */ 

With the freedom implicit in C's use of pointers come 
certain risks. Much of C's growth over the last decade 
has been in ways of detecting erroneous uses of pointers 
without restricting the ability to write efficient code 
when necessary. 


Casts 

Operating systems have to deal with some very 
unusual objects and events: interrupts; memory maps; 
apparent locations in memory that really represent 
devices, hardware traps and faults; and I/O controllers. 
It is unlikely that even a low-level model can adequate- 
ly support all of these notions or new ones that come 
along in the future. So a key idea in C is that the 
language model be flexible, with escape hatches to allow 
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Figure 1: If painter p poinis to location x, then the statement qap 
makes q point to x also. 


x [n] 


Figure 2: The ability lo do pointer arithmetic facilitates array indexing. 


the programmer to do the right thing, even if the 
language designer didn't think of it first. 

One such construct, called a cast, is a way of per- 
suading the compiler that an object of one type should 
be treated as if it had a different type. If, for example, 
you write an expression of the form 


(type-name) expression 


the result is the value of expression as an object of type 
type-name. For some combinations, this causes a new 
representation to be computed, as in 


(float) integer expression 


but sometimes it simply means that the bits in the ex- 
pression are to be treated as a different type without a 
change in representation. 

Casts involving pointers are of this kind. Suppose, for 
example, that you want to test whether a pointer points 
to an odd or even address. it is not legal to use the bit- 
wise operators on pointers, but you can do the job by 
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casting a pointer to an integer and then testing the low- 
order bit with a logical and operator: 


if ((int)p & 1) 

[ ... pointer is add } 
alse 

{ .... pointer is even } 


The cast (int)p changes the interpretation of the pointer 
p without changing its value. 

A very similar example is the mechanism used with 
the standard storage allocator. The C library function 
calloc is analogous to the Pascal new function; it returns 
a pointer to a block of storage. The pointer returned by 
calloc must be cast to the proper type: 


pthing = (thing *) calloc[n, sizeof(thing)); 


This tells the compiler that the pointer returned by calloc 
may be safely regarded as a pointer to an object of the 


type thing. 


Higher-Level Models 

We need not be stuck with a machine-level model for 
long. C provides a number of ways by which we can ex- 
tend the basic model to support data structures and 
operations important to our particular program. The two 
major ways to extend the model are by defining func- 
tions and making data structures, as a simple example 
illustrates. Suppose you are writing a video game and 
want to have a number of pictures moving around the 
screen. You could define a data structure that describes 
the objects using the struct mechanism of C; such a data 
structure might contain the x and y coordinates of the 
current picture, enough information to draw the picture 
on the screen, and other information of importance for 
the game (such as orientation, velocity, amount of fuel 
remaining, etc.). The declaration would look something 
like this: 


struct picture ( /* picture for display */ 
int X, y; i* screen coordinates */ 
float vel; I* velocity */ 
float fuel; — /* fuel remaining */ 


disp. list “dl; /* display list ta print it */ 


You can then declare variables of this composite type 
and build functions that provide basic operations on it. 
Depending on the game, you might supply functions 
to create, change, and destroy pictures, move them from 
one place to another, and decide whether two pictures 
collide. At this point, you will have effectively raised the 
level of the model in which you program from bits and 
bytes to picture manipulation. You can concentrate on 
the rules of the program rather than the implementa- 
tion. Once you're comfortable with this style of program- 
ming, the nearly nonexistent model-building facilities of 
BASIC, say, become nearly intolerable. 
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Efficiency 

Higher-level models have their drawbacks; you must 
pay for the function calls needed to do many of the basic 
operations on your pictures. Most C implementations 
try hard to make function calls efficient, but if you 
haven't skillfully chosen a model, the inefficiency may 
be painful. Especially in the earliest stages of program 
development, however, concern with efficiency may be 
misplaced. Why optimize a program when you are like- 
ly to decide tomorrow that it was all wrong and should 
be rewritten? The models are tailored to a particular pro- 
gram, so they may be readily adapted to improve effi- 
ciency without destroying the program's structure. 

Although function calls and the use of a compiler 
language are somewhat inefficient, they have dramatic 
advantages. Algorithms and data structures expressed 
in a high-level language are comprehensible and thus 
more likely to be revised when a different good idea 
comes along. If they were written in an opaque, incom- 
prehensible language, changes would be attempted rare- 
ly and successful even more rarely. Because real pro- 
grams typically suffer a long series of changes and adap- 
tations before a user ever sees them, being able to modify 
the algorithms and data structures quickly as the job 
changes leads to a better final product. 

Another point about efficiency is worth mentioning. 
Many studies have shown that most programs spend 50 
percent or more of their time in a very small portion (5 
percent or so) of their code. This suggests that the 95 


percent of the program that is noncritical should be as 
clear and easy to understand and change as possible. 
When it comes to the critical 5 percent, C lets the user 
get very close to the target machine in order to improve 
efficiency. Furthermore, many C environments contain 
measurement tools that enable the programmer to iden- 
tify these critical sections easily. But the strategy is 
definitely: first make it work, then make it right, and, 
finally, make it fast. 

Using functions to extend the base language also 
prevents C from becoming unwieldy. Many built-in 
features of other languages (notably I/O, string handling, 
and dynamic storage allocation) are supplied by func- 
tion calls in C. This means that the model supplied by 
C itself is very flexible; it adapts to different operating 
systems and environments without suffering from a "one 
size fits all" philosophy. For example, the character-string 
operations appropriate for a text editor might be quite 
different than those for a spelling checker, and those in 
turn might differ from the operations needed in an 
operating system (where you might not need such opera- 
tions and could not afford to have them loaded by 
default). 


Portability 

Using functions to extend the base language explains 
why a language that is so low level can be so portable. 
C compilers have been built for more than 40 different 
machines, from the Z80 to the Cray-1. The Unix system 


Make your micro work like a mainframe. 


First, neatly tape the "370" label onto 
your IBM Personal Computer. 

Now slip a dBASE II™ disk into 
your main drive. 

That's it: your IBM PC is now ready to 
run a relational database system, the kind 
[BM put on their mainframes last year. 

And you're ready with more data 
handling power than you would have 
dreamed possible before dBASE II. 

With a word or two, you create data- 
bases, append new data, update, modify 
and replace fields, records and entire 
databases. Display any information, 
report months worth of data in minutes 
and zip through input screens and 
output forms. 

You can use it interactively for 
answers right now. Or save your instruc- 
tions and repeat everything with two 
words: do Manhours, do Project X, do 
whatever has to be done. 

To try dBASE II free for 30 days, 
drop by your local computer store. 

Or if they're sold out, call us at (213) 
204-5570. If you don't like it, you get 
your money back. 

But if you do that, you'll have to 
remove the label. Because nothing short 
of a mainframe works like dBASE II. 
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No programming. Thats what makes 
QUICKCODE, THE dBASE Il program genera- 
tor by Fox & Geller so easy to use. With 
QUICKCODE you can generate a customer 
database in 5 minutes or write concise pro- 
grams for any type of database. QUICKCODE 
is the most powerful, easiest to operate pro- 
gram generator ever. 


a 


Fox & Geller combine database with 
graphics to create GRAPH, the exciting new 
CBASE II graphics system. Imagine, you can 
actually teach your GBASE II to draw three 
different types of graphs. Think of the impact! 
Think of the fun! 


L- E 


Call us at(201)794-8883 


FOX & GELLER products make dBASE II even better! 


When you create a line 
of products that make dBASE Il 
easier, more fun and faster to 
use you make dBASE li better. 
And that's exactly what Fox and 
Geller products are designed 
to do! 


dUTIL is Fox & Geller's utility program 
for dBASE Il. dUTIL combines your dBASE II 
command files to automatically produce a 
faster running time. A consistent favorite 
among dBASE Il users. 


FOXSGELLER 
Fox &Geller, Inc. 604 Market Street Elmwood Park, N.J. 07407 (201) 794-8883 
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Is your Apple's 6502 processor chip a little 
overworked lately? Have you been eyeing 
one of those new, 16-bit systems? Bul you 
don't want to give up all your Apple pro- 
grams ... 


Add the powerful 16-bit 8088 processor to 
your Apple with ALF's Processor Card. Let 
the 6502 and 8088 work together to tackle 
your toughest problems—like speeding up 
your Applesoft and Apple Pascal programs. 
With the Processor Card, you can use the 
CP/M'" 86 or MS-DOS” operating system 
to run the latest 16-bit software, including 
many IBM PC programs. 


64K or 128K of high-speed memory is 
available for ALF's Processor Card. Use the 
Processor Card with 128K as a fast disk 
emulator or to view sixteen hi-res images in 
under a second. Or run Basic, C, COBOL, 
or Pascal with 16-bit performance! 


The ALF Processor Card is just $395 (Ap- 
plesoft speed-up software included). See 
your Apple dealer today, or contact ALF for 
more information. 


Trademarks: "Apple": Apple Computer, CP/M": Digital 
Research, "MS-DOS": Microsoft. 


ALF 


ALF Products inc. 
1315F Nelson St Denver, CO 80215 
(3031234 0871 Telex: 4991824 
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has been moved to over a dozen machines, with new 
entries coming in weekly. All this from a language that 
wont even commit itself to the number of bits in a byte! 

C programs are portable to the extent that the madel 
they support is portable. A portable I/O library provides 
simple formatting and file-manipulation facilities. The 
model is so simple that it can be supported on most 
operating systems. If your application uses that model 
of I/O and you use the portable I/O library, then you will 
have no problem with I/O. Similarly, C provides models 
of data that can be supported on many different 
machines; if your program uses only the features of the 
basic model, your program is portable. Unfortunately, 
data restrictions show up as you move from machine to 
machine. The most unpleasant are the differences that 
are now entrenched in the industry as to the ordering 
of bytes in a word. The PDP-11 and many descendants, 
for example, store the bytes from low to high, while the 
IBM 370, Motorola 68000, and many others store the bytes 
from high to low. The size of an integer may vary from 
16 bits on most microcomputers to 36 bits or more on 
some of the bigger mainframes. Finally, some machines 
support 8-bit bytes, some 7, and some 9. If the model 
you use in your program depends on any of these 
features, your program will be portable only to those 
machines with the same feature. 

Even when a program is not directly portable, however, 
the use of appropriate models lets much of the program 
be identical in different environments, with the dif- 
ferences isolated in subroutines or compiled condition- 
ally. For example, the Unix file system has many pro- 
perties that are independent of a particular machine: the 
naming conventions, hierarchy, protection mechanism, 
and allocation and deallocation. Machine-dependent 
features, such as the sizes of sectors on the disk and the 
number of files that may be defined, are hidden in a 
small number of machine-dependent functions and data 
descriptions. This means that the system is portable in 
the sense that it can be moved in much less time than 
it requires to rewrite it from scratch. The key to moving 
the system is to write the machine-dependent informa- 
tion that supports the underlying model. If the C code 
written does not fit the basic model (for example, type 
mismatches between a function definition and its uses), 
the code may work on one machine but fail on others. 

No language is perfect, or even close, and C is no ex- 
ception. Some of the early design decisions are at best 
open to serious debate. One is the treatment of floating- 
point quantities; the current C definition requires all in- 
termediate floating-point expressions to be evaluated in 
double precision. This can lead to significant inefficien- 
cies for floating-point applications. Another problem is 
the large number of operators that have side effects; this 
becomes even more serious when you observe that C 
makes no promises about evaluation order in an expres- 
sion or, in particular, the order in which arguments to 
a function are evaluated. Consequently, some programs 
can fail when run on different machines, and it can be 
very hard to check for this problem mechanically. As a 


Circle 376 on inquiry card. «d» 


TALLGRASS AND YOUR IBMə PC 


Tallgrass Technologies. is the industry leader in 
Winchester HardFile™ and streaming tape subsystems 
for the IBMs PC and related computers. Fortune 500 
corporations, banks, governmental agencies, and 
small businesses throughout the world depend on 
Tallgrass HardFile subsystems for their mass storage 
and backup requirements, 
Tallgrass offers formatted capacities from 6.25 Mb to 
70 Mb with integral streaming tape back-up. Our pro- 
praes disk. tape controller with integral 10K track 
uffer optimizes read/write activity and, coupled with 
our DMA host interface, offers high performance pre- 
viously unavailable with 5%" disk systems. 


WHAT ABOUT DATA INTEGRITY? 

Tallgrass offers backup on ANSI standard Ya” tape 
cartridges, instead of the usual floppies, video cas- 
settes, or low-capacity removable Winchester devices. 
The Tallgrass 12.5 Mb formatted HardFile can back 
itself up on a $39.95 data cartridge in less than 

10 minutes! 


TALLGRASS I5 UNSURPASSED | 
We've done our homework in engineering and build- 
ing a reliable HardFile subsystem with remarkable 
performance and convenient backup for the most 
stringent on-line mass storage and off-line archival 
requirements. 

From $2,995 U.S. including integral tape back-up. 
Available from COMPUTERLANDs and other 
participating computer dealers. 


Exclusive Canadian Distributor | Exclusive European Distributor 


icrao- Ware ^ CPS Computer Group, Ltd. 

440 Phillip St. Birmingham, 
Wa pilot Ontario N2L 5R9 England B276BH 
(519) 884-4690 (021) 7073866 


11667 W. 90th, Overland Park, KS 66214, (913) 492-6002 
Telex: 215406 TBYT UR 


simple illustration, suppose that we have a function 
called print that prints the value of a variable n and the 
value returned by a function f. There is a natural tenden- 
cy to believe that the statement 


print(n, f( )); 


will print the value of n, then the value returned by f. 
But if n happens to be a global variable that is changed 
by Í, the results depend on the order in which the 
arguments of print are processed. This problem is certain- 
ly not limited to C, by the way—similar issues arise the 
same way in most languages. 


The C Programmer 

Another model implicit in a language environment is 
that of the programmer. Much of the C model relies on 
the programmer always being right, so the task of the 
language is to make it easy to say what is necessary. C 
encourages telling the truth about strange constructions 
(e.g. casts for pointer assignments) but does not pro- 
hibit them. The converse model, which is the basis of 
Pascal and Ada, is that the programmer is often wrong, 
so the language should make it hard to say anything in- 
correct. In Pascal (and presumably Ada) it is harder to 
say strange things and therefore perhaps harder to make 
mistakes. 

By now it should be clear that C was intended as à 
language for professional programmers. Early C faced 
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problems familiar to users of today's microcomputers (for 
years, the C compiler had to run in 12K bytes of pro- 
gram plus data), and many traits of the early years are 
still with us. The cryptic error messages in most com- 
pilers were relatively unimportant for professionals but 
tough on casual users. Also, C is definitely packaged as 
a compiler, not a programming environment, so input 
must typically be created with a text editor, placed in 
a file, and handed to the compiler. On some systems, 
this is rather painful, and it also makes it harder for the 
novice to get started. Finally the large amount of 
freedom provided in the language means that you can 
make truly spectacular errors, far exceeding the relatively 
trivial difficulties you encounter misusing, say, BASIC. 
One or two such goofs while learning the language can 
lead a beginner to burn the manual. Despite its prob- 
lems, however, C continues to be used and developed, 
a good sign that there is a place for a portable low-level 
language with powerful model-building facilities, m 


Steve Johnson ts head of computer systems research at Bel! Laboratories (600 
Mountain Ave., Murray Hill, NJ 079A) and designs languages for VLSI (very- 
large-scale integration) integrated-circuit design. He is the author of the Unix 
portable C Compiler and the YACC parser generator. 

Brim Kernighan is head of computing structures research at Bell Labomiories 
and is interested in document preparation, programming languages, and pro- 
gramming methodology He is the coauthor of The C Programming 
Language and Saftware Tools. 
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300 or 1200 BPS, Direct Connect. Comes complete with cables. Engineered specifically for individual 
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computer models. Audibie signals; Simplified Controls. Compact. Comes with Special 

Subscription Offer for THE SOURCE. 
Manufactured by Anchor Automation, 
World's Largest Modem Maker. 


SIGNALMAN 


from Anchor Automation 
6913 Valjean Avenue, 
Van Nuys, CA 91406 
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From Quadram comes 
Quadlink” The Apple-IBM 
link. The door to a whole 
new world of software 
for your Personal 
Computer. 


Quadlink. Simply plug it 
inside your PC, press a 
few keys, and instantly 
your computer becomes 
an Apple-compatible 
system. Able to run 


virtually any 
Apple soft- 
| ware package 
available. 
Now you can 
choose 


Apple is a registered Iredemark al Apple Computer, Inc. 


APPLE 
IN IBM. 


THE LINK 
IS HERE. 


ware library ever written. 
Business, educational, and 
entertainment packages. 
And never worry about 


"compatibility" again. 
Quadlink zi 


makes it possible. 


So enhance your PC system. 
Link up to a whole new 


IBM is a registered trademark of Interaational Business Machines Corporallon. 


world of Apple soft- 
ware. With Quadlink 
by Quadram. (And 
remember, Quadiink 
works great with 
Quadrarn's other pop- 
ular PC enhancement 
board, the six-function 
Quadboard.) Available 
now at authorized 
full-service Quadram 
dealers worldwide. 


The 'link is finally here. 


4355 |mernational Blvd. /Norcross, Ga. 30093 
(404) 923-6686/TWX 810-766-4915 (QUADRAM NCRS) 
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Here's what makes this 
TeleVideo Personal Computer 
so attractive: 


More memory. 64K Bytes of memory is 
Eusier on the eyes. The non-glare screen and included as a standard feature. 
sharp resolution makes If easier to read (Additional memory is also available). More reliobility. Vertical coaling towar 


charts, graphs, characters and numbers. keeps the computer cooler so It'll 


perform better and last longer. 


More workspace. Video screen 
is 2096 larger thon the standard 
screen, so you don't have to 
strain to see your work. More applications. Because 
the TeleVideo personal 
computer uses CP/M 
Graphics. A wide variety software, no other 
of advanced business computer has more 
quic can be software applications 
isplayed on TeleVideo’s than TeleVideo. 
special screen. 
More storage. 
The standard two 370 Kbyte 
Easier to read. Tilting screen floppy drives ts enough to 
adjusts up and down to naturol 
line of sight. 


accommodate growth 
b. 


Eosier number manjpultition. Standard calculator 
keyboard js-moté familiar, so 
you can work faster ond make fewer errors. 


Easier to Use. Detothable key- 

board moves anywhere on your desk, Less exhausting. 

or ever onto your lap. Unique palmrest lets 
ynu rest your hands 


while you're working. 


Compact. TeleVideo takes up vary little 


space on the desk. 


The TeleVideo SuperMouse. By moving the SuperMouse 
on the pad, you can control computer functions 
without the use of complicated keyboard codes 
(optional). 


Here's what makes it 


irresistible: 


3249500 


The TeleVideo TS 803 personal 
computer has everything other lead- 
ing personal computers have, and 
then some. 

In fact, some of TeleVideo's 
easy-to-use features can't be found 
on any computer, no matter how 
high its price. 

Which makes our low $2495 price 
doubly attractive. 

50 why resist? 

Before you buy any personal 
computer, look into the family of 


TeleVideo personal computers and 
personal computer networks. For 
more information, write TeleVideo 
systems, Inc. 1170 Morse Ave., 
Sunnyvale, CA 94086, call toll-free 
800-538-1780, call one of our 
authorized distributors or dealers, 
or contact one of our international 
sales offices, listed below. 


European Sales (Holland), (31) 075-28-7461 
UK/Scandinavia Sales, (44) 0908-668-778 


TeleVideo Systems are fully serviced nationwide 
by TRW. 


7; TeleVideo Systems, Inc. 


SuperMouse is a registered trademark of TaleVideo Systems, Inc 


CP/M 15 a registered trademark of Digital Research, Inc. 
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A C Language Primer 


Part 1: Constructs and Conventions in C 


by James Joyce 
Part 1 of this two-part article includes a brief overview of the C language and its history as well as examples of programs 
that demonstrate C's features. Because I have assumed that readers are familiar with a programming language, 1 have not de- 
fined such common programming concepts as variables, loops, functions, and arguments. 
The examples that follow will help you to explore C's features. Each example is a small program that explores a single aspect 
of the language, placing the focus on the feature instead of on the program or its possible applications, The only drawback 


ba 


I C examples, The C Programming La 


ch is that it sometimes sacrifices meee for exposition. For further explanation, I direct you to the definitive reference 
nguage, by Brian Kernighan and Dennis Ritchie. 


"n reinforce what you learn, 1 recommend that you enter each program into a computer, After the program runs successfully, 
experiment with omitting or changing parts of it, Introducing deliberate errors will provide a controlled orientation to C's sometimes 
cryptic error messages and will be valuable experience for interpreting compiler diagnostics. As is the case with many program- 
ming languages, errors in C can have a cascading effect— when many errors are actually the result of one. 

This article does not pretend to explain everything you will want to know about C. The idea is to get you started with key 
construcis and conventions in C that you will eventually encounter. 


C was developed in Bell Laboratories at Murray Hill, 
New Jersey, in 1972. Created by Dennis Ritchie, it was 
based on the language B, Ken Thompson's adaptation 
of BCPL (basic combined programming language). 
Because the letters B and C are sequential in both the 
alphabet and in BCPL, some contend the successor to 
C will be D, and others say it will be P. As with ALGOL 
68 and PL/I, many insist that C is the programming lan- 
guage and that it will last forever. 

Unix and C have been intimately associated from C's 
beginning. Unix was originally written in assembly lan- 
guage, and transporting it to other hardware was a grow- 
ing problem as new utilities and functions were added, 
With C available, Thompson and Ritchie rewrote Unix, 
leaving only a few very low-level routines in assembly 
language. Transporting Unix to another computer is 
mainly a matter of writing a C compiler for the target 
computer. Most of the several hundred C programs that 
make up Unix compile without a change in code on the 
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new hardware, a feature that has helped make Unix and 
C so popular today. 

Because C appears to be so portable, it is tempting to 
talk about "standard" C. Such a standard exists implicitly 
in the Unix program lint, which parses C programs look- 
ing for machine-dependent code. Though quite intelli- 
gent for a program, lint can be fooled. 

A partner program in C standardization is cb, the C 
beautifier program, which reformats C code according 
to the program's structure. Thus a programming team 
can run its programs through ch to gain an overall 
uniformity of code format. Uniformity reduces the ef- 
fort needed to get to know another team member's code, 
in tarn making maintenance easier. The C beautifier can 
also be used as a debugging aid because comparing the 
reformatted version to the original may reveal misplaced 
or missing code. 

Good style in C is important because C programs can 
be very hard to read. For example, compound statements 


CUSTOMIZABLE 
FULL SCREEN EDITOR 


Widely acclaimed as an editor, VEDIT has 
evolved to be much more. Only VEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you'll be able to 
perform complex, yet useful, text manip- 
ulations that are virtually impossible with 
other editors or word processors. Plus, its 
customizability and hardware support 
ensure that VEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 


With two modes of operation, VEDIT never 
compromises its speed or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYTE) wrote: ‘If this 
review gives you an appetite for simplicity 
while editing, then VEDIT is well worth 
considering. its command language, based 
on TECO, is virtually a text oriented 
programming language, allowing command 
macros to be created, loaded and saved on 
disk. Yet its simplicity allows even a novice to 
perform tasks beyond the capabilities of any 
word processor. 


The Professionals Editor for 
Program Development 
Word Processing 
Source Code Translations 


VEDIT cuts programming time in half - with 
multiple file handling, macro capability and 
special features for Pascal, PL/1, 'C', Cobol, 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOG to/from INTEL translator macros are 
included). À complete line of translators will 
be available by the year's end. 


Word processing is a snap with word wrap, 
paragraph and print functions. Command 
macros free you from tedious search/re- 
place operations. Hundreds of search/re- 
place on dozens of files can be performed by 
VEDIT without waiting or intervening. 


VEDIT easily configures to your favorite key- 
board layout. Use any function or cursor 
keys you wish. lt optimally supports nearly 
every 8080, Z80 and 8086 computer. 


Go ahead and expect a lot from VEDIT. Its 
performance and our support will satisfy 
your most exacting needs. 


To order, please specify your 8080, 280 or 
8086 microcomputer, operating system and 
disk format. 


IBM PC, Displaywriter ° Zenith Z100 and 269° NEC APC * DEC Rainbow and VT18O ° Televideo 802 
TRS-BO 1, ll and 16° Xerox 820° Apple il Soltcard * SuperBrain * NorthStar 
MP/M? CP/M-8B * MP/M-86 * Concurrent CP/M-86 ° Cromix? Turbo DOS ° MSDOS * PCDOS 


CP/M and MP/M are registered 
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VEDIT - Disk and Manual 


8080, Z80 or IBMPC .......3150 
CP/M-B6or MSDOS....... 9195 
Manualonly ............... $18 
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COMPARE VEDIT'S FEATURES 


& True Full Screen Editing 
Horizontal scrolling 
Edit files one disk in length 
Automatic Disk Buffering 
Compact (only 16K) and Fast 
Display of line and column * 
Set/Goto text markers 
‘Undo’ key to restore line 
Automatic Indent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratchpad Buffers 
€ Load/Save buffers on disk 
@ Powerful command macros 
e Directory display 
@ Edit additional (small) 

files simultaneously 
6 Insert another disk file 
€ Unlimited file handling 
9 Recovery from 'Full Disk 
9 Change disks while editing 
€ Word wrap, forrnat paragraph 
€ Simple Printing 
€ 150 page indexed manual 
€ Startup command file 
® Menu driven installation 
® Program CRT function keys 
& Support newest CRT terminals 
€ Support smart CRT functions 
® Flexible Memory Mapped support 
9 Customizable keyboard layout 


CompuView 


1955 Pauline Blvd., Suite 200 * Ann Arbor, Michigan 48103 ? (313) 996-1299 


that in Pascal are grouped by the keywords begin and end 
are grouped by the easy-to-miss [ (leftbrace) and } (right- 
brace) in C. Add to this the fact that C is free format 
(without line numbers), and the ill-considered place- 
ment of a brace can easily introduce a bug. 

Another feature of C that can cause difficulty is that 
expression values can be changed in the middle of a 
logical test. The C instruction 


if ( (byte = getchar( } zz X ] count ++; 


causes the function getchar( ) to read a character, which 
is assigned to the variable byte and tested by == for 
equality to X, all within the conditional test of an If state- 
ment, This feature makes for compact code and can con- 
fuse the unwary. 


C Program Structure 
This is the smallest possible C program: 


/*— smallc The smallest C program —*/ 
main() /* a comment */ 
{ 
| 


Comments in C are, as in all languages, optional but 
highly desirable. C comments are enclosed PL/I-style 
within the comment delimiters /* and */. A routine 
called main is required for each and every C program. 
The pair of braces in the subsequent lines are also re- 
quired, and any executable code for main must appear 
inside them. Although the example is simple—there is 
no executable code, so the program does nothing—I en- 
courage you to enter and run it. 

To compile this example under Unix the command is 


$cc small.c 
$ 


C programs under Unix must be in a file whose name 
ends in .c, or else they will not compile properly. If the 
compilation is successful, there will be no messages from 
the compiler: the compile will end, and control will 
return to the shell (Unix's command interpreter), which 
uses the $ (dollar sign) to prompt for another command. 

The ready-to-run program, which is named aout, will 
be in your current directory. If the C compiler had 
detected errors, the errors alone would be printed, along 
with an indication of the line number at which the er- 
ror had become obvious. You may need to examine other 
lines in the vicinity of the reported error to find the real 
culprit. 

This "silent treatment" can be disconcerting if you're 
new fo C. But as your confidence in writing C programs 
builds, you will grow to prefer its brevity. To learn what 
messages C gives when main, the parentheses, or the 
braces are missing, try running the program without 
them. This is good practice in reading diagnostics. 
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The ct command causes the compiled code to become 
an executable file named aout. To run the program, 
simply type a.out. When the program has finished run- 
ning, control is returned to the shell, which again 
prompts with a $. You see no output because small.c does 
nothing. 

The entire program could have been written as one 
line, as shown here: 


ft. smali2.c The smallest C program, on one line —*/ 


main( ) { } 


The format of the first version is the style Kernighan and 
Ritchie recommend, 


Functional Structure of C Programs 

C programs are made up of functions, minimally the 
function main, Our first program can be thought of as 
a do-nothing function: there are no arguments given to 
the function, and no processing is done. Good program- 
ming style in C encourages you to structure a big pro- 
gram as a number of small functions. The good C pro- 
grammer will break large programs into smaller ones and 
write a function for each. If each function can stand 
alone, the programmer eventually develops a "toolbox" 
of useful programs that can be combined in different 
ways ta solve problems. This is a very important and 
powerful concept. 

In the example that follows, main calIs a function, dolt, 
that doesn't do anything. This is a bare-bones example 
of a main program calling another function. 


/*— smallsubc Smallest C program with a subprogram —*/ 
main ) 
| 
doit y; 
} 


[*— doit doesn't do anything —*/ 


doit ) 
{ 
| 


The call to doit is given in main within the braces 
because functions are executable—even if they don’t do 
anything but return control to the main function, as they 
do here. 

A function is invoked by stating its name; arguments 
to be passed to the function are placed within paren- 
theses after the name. The semicolon after the call to doit 
is C's statement terminator (as found in PL/T) rather than 
simply a statement separator (as in Pascal or other 
ALGOL-like languages). In other words, a semicolon 
must appear at the end of every legal statement in C. 

After the code for main comes the definition of doit. The 
definition is like that of main, further emphasizing that 
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C programs are made up of one or more functions, Func- 
tion definitions may not be nested in C. That is, the 
definition of doit cannot be inside main. Once you have 
this program running successfully, try defining doit in- 
side main's braces to view the message C gives. 
Functions can be defined in any order, although main 
is typically the first function in a program. Try moving 
the definition of doit in front of main and compile the 
result to verify that functions can be defined in any order. 


Printing a Message 

The library function printf prints output on the stan- 
dard output device, your terminal, unless redirected to 
another destination: 
f*— helio.c Greet the world, introduce output in C —*/ 
maint 


printf(“Hello, world! Xn"); 


The message printed by this example is, of course, 
“Hello, world!” 


It is coded as a character string within parentheses in 
the printf statement. The printf statement is simply a func- 
tion call. Notice that the string between the " (double 
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quotes) ends with the two characters M (backslash-n). 
This combination is C notation for a newline character, 
which on a computer's video terminal (or printer) will 
position the cursor (or print head) at the beginning of 
the next line. 

In C, as almost everywhere in Unix, the X (backslash) 
is the escape character, signaling that the character that 
follows is to be treated differently than it would be with- 
out the X. Other common combinations include Xb for 
backspace, M for form feed, Vr for carriage return (to 
the beginning of the current line), X for tab, X" for dou- 
ble quotes (rather than simply ", which would signal the 
end of the character string), and X to indicate the back- 
slash. 

All arguments of a function must be on the same line 
in C. Because printf is a function, the entire string within 
printf must be on the same line. If you have a particular- 
ly long character string to print, it can be broken up in- 
to several segments, each printed using a printf: 


/*.- stream.c Print "Hello, world" as stream output —*/ 
maint ) 


printf(" Nt; 
printi" Hello"); 
printf(" , "); 
printf(" “i 
printf( world"; 
pri nti”! "h 
printi" \n"); 
} 


Because only the last line contains a notation for a new- 
line character, the print! statements print one after another 
on the same line. The output is a stream of characters, 
one after the other up to and including the newline. 


Variables, Assignment, and Output 

Variables in C may be any length, though only the first 
8 characters matter (external variables and function 
names may be restricted to fewer characters, depending 
upon the machine being used). Variables must be de- 
clared explicitly: 


[*— varc introduce printf to print a variable —*/ 
main( ) 
int age; 
age = 40; 
printi("This year Sam is %d years old. Xn", age); 
) 
Although int is short for integer, you cannot use the term 
“integer” to declare a variable. The = (equal sign) in the 


statement following the declaration is used for the as- 
sigrunent of values to variables. 
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Notice that the printf statement is slightly different and 
has two parts to it; a comma separates the character 
string, enclosed in double quotes, from the variable 
name age. The character string also has something new 
in it, %d , telling printf that a decimal integer is to replace 
the %d during output. The %d corresponds to the vari- 
able age; the printf function will allocate enough space in 
the character string for the width of the value that re- 
places %d. The value of age will be inserted into the char- 
acter string to produce the following message: 


This year Sam is 40 years old. 


The character string is, then, an output control string 
for formatted output, providing guidance to the printf 
function. 

Sometimes C programmers forget to declare a variable. 
You can discover C's message about that by deleting the 
int declaration, then recompiling the program. You can 
get the program to work again by deleting the assign- 
ment statement and substituting the constant 40 for age 
in the printf statement. 

There are, of course, other variable types in addition 
to int, and you will meet them in later examples. C has 
several powerful control structures you will want to learn 
first, with other variable types introduced in appropriate 
circumstances. 

Looping with while and Incrementing 

We can use essentially the same program to introduce 

an aspect of looping while incrementing: 


J*— whilec The while construct —*/ 


main ) 
{ 
int count; 
count = 1; 
while (count <= 4) { * A*I 
printi(“Sbd Nn", count * 10}; I* B *i 
count = count + 1: I* C *I 
] PEY 


} 


The statement with the comment / A * sets the condi- 
tion, given in parentheses, that count be less than or 
equal to 4 for execution of the loop to continue. The loop 
includes the two statements within braces, beginning 
with the end of line A and ending with line D. The 
braces enclose a compound statement in C (i.e., one or 
more statements treated as if they were a single state- 
ment). That the brace in A is on the same line as the 
while is the preferred style in C. 

The two statements in the loop print the desired 
number and increment the variable count. What's new 
here is that, in line B, we demonstrate that the variable 
in printf can be an expression—in this instance, count * 10 
(the asterisk means multiplication). The expression in 
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line C, count = count + 1, is not used much in C because 
there is a much shorter notation that we will examine 
in the next example. 

Line D contains the brace that ends the while loop. Tt 
is lined up under the w of while as a matter of style. As 
an experiment, you can remove the statement that sets 
count to 1 to learn how C treats an undefined variable. 
(Some undefined variables are given an initial value by 
the C compiler so that they don't have garbage in them. 
More on this can be found in section 1.10 of Kernighan 
and Ritchie's book.) In this instance, the value of count 
is arbitrary, and you may have a runaway loop (on most 
Unix systems, this can be stopped by pressing the Break 
key or the Rubout key). 

In the example that follows, the term count++; replaces 
count = count + 1;. 


{*.-. while2.c The increment-by-one operator —*/ 
main( ) 
int count; 


count = 1; 
while (count <= 4) { 
printf('ed Nn", count * 10); 
Count 4 4 ; 
) 
} 


This illustrates a powerful legal C construct, the incre- 
ment operator, which is unusual in high-level languages, 
The ++ assures the C compiler that you're telling it you 
want to increment count and that you have not mistyped 
the statement. The ++ is an operator that means “in- 
crement by one,” and under some circumstances it is 
faster than using count = count + 1; (it is certainly easier 
to type). Although it is not required, putting the incre- 
ment-by-one operator next to the variable it affects, with- 
out intervening spaces, helps those who must read the 
code later. 

Here's a further example of haw the increment opera- 
tor may be used in C: 


/*— while3c ncremerit-by-one in expressions —*/ 
main) 

int count; 

count = 1; 


whila (count <= 4) { 
printi(“Std Xn", count++ * 10); hall ad 
} 


In line E, the variable count has been rewritten count++ 
so that the increment-by-one operation is done within 
the printf statement. Some feel this and similar practices 
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make C hard to read, and for the uninitiated that can 
be true. You should be aware of this use of ++ , if only 
so that you can read other C programs. With practice 
you may even grow to feel this use is quite natural. 

It is instructive to change count++ to ++count in the 
above example and then run it. The ++ operator may 
be used as both a suffix and a prefix, to affect the con- 
tents of a variable before the expression is evaluated or 
after. When ++ is used as a suffix, count is initially 1, its 
value is printed, count is incremented, and the loop 
begins again. When ++ is a prefix, count is initially 1, but 
count is incremented before its value is printed. 

There is a corresponding “decrement by one” operator, 
~~, which follows the same rules. If you experiment 
with the increment and decrement operators, keep in 
mind that you may want to change <= (less than or 
equal) to >= (greater than or equal) to prevent the pro- 
gram from going into an infinite loop. Try changing count 
to count++ in the while instruction, leaving simply count 
in the printf statement. 


Looping with for 


C's for statement has three parts within its parenthe- 
ses: 


l^— fore The for construct —-*/ 


maint ) 
| 
ini count; 
for (count = 1; count <= 4; count++) I* A *j 
printi 96d Nn, count); +B“ 


The first part initializes the for. The second indicates the 
condition allowing the loop to continue. The last part 
indicates what is to be done at the “bottom” of the loop 
(in this example, count will be incremented after printi 
prints). 

The body of the for loop is given in line B. You might 
want to add a printf after the for loop to see that the loop- 
controlling variable, count, retains its value outside the 
loop. This contrasts with for loops in Pascal and do 
loops in FORTRAN, in which the loop-controlling 
variable is technically "undefined" upon exit from the 
loop. 

The printf can also be included in the third part of the 
for loop: 


J*— tor&.c The for toop with null statement body —*/ 
maint ) 

int count; 

for (count = 1; count <= 4; printf("96d Xn", count++)) 


I* C *j 
} 


| o CAST IU DU BUSINESS WIIN 


MICROHOUSE 


FULL TECHNICAL SUPPORT, NEW LOWER PRICES—TOLL FREE NUMBER. 
WE WILL ACCEPT MASTERCARD, VISA, PURCHASE ORDERS, C.O.D. 


WORD IBM MEDIA 
MAXELL 


PROCESSING HA RD WA RE MAXELL MO-1 $3! 


MEMORY SHIFT. ... $95 


| MAXELL MD-2. ... esses s 44 
` 2 MICROPRO QUADRAM MAXELL FD-1 nouson sss 40 
Microhouse QUADBOARD IL 84K,, ....... $295. MAXELLFD-2.... opan, 49 
P.O. BOX 499 WORDSTAR ..... oce eo S279. GUADBOARDH256K.....,... 475 
BETHLEHEM, PA 18018 SERIAL ADAPTER... ........ 94 M O N TO R S 
MAILMEARGE , + | ad * 5.» € »"n-7À»* 149 
Pennsylvania citi. 
215-868-8219 SPELLSTAR. "P ee a oe 149 PARALLEL PRINTER INT is cuis 99 
FINAL WORD s.a.s... 199 64K MEMORY UPGRADE,..... 129 AMDEK 
WORDSTAR/MAILMERGE/ COLORI....... sss severe S 349 
SPELLSTAR/STAR INDEX. ,.. 385 COLORI... 05 ss 559 
WOROSTAR I MAILMERGE .... 349 COLOR iil ..... eod. ced 399 
4 APPLE VIDEO 300. .... esee ss. 159 
VIDEO 300 AMBLER....... . 169 
FORCE Il HARDWARE VIDEOSIo..... us sve. 169 
VIDEO 310 AMBLER......... 179 
—————— P  ÁMATPIETAR. Loo oes. DN MICROSOFT COLOR IV ........ — — 1099 
n MICROSOFT PREMIUM PACK . . $489 
"—  ———  — — —L[( SORGIM ZBOCAHOD ....-. oreste age 249 MODEMS 
SSS MICROSOFT Z80 CARD/VIDEX US ROBOTIC-—2 YEAR WARRANTY 
————————— ——7.. | ee ....$179  VIDEOTERM.?............ 479 300/1200. AUTO DIAL .....CALLI 
SPELLGUARD. .... Peit .. 128  MICROSOFTIGRAM .......... 69 HAYES. . sss ss ss. CALL! 


JUST A FEW OF TOLL FREE CALL FOR 
THE MANY SAVINGS WEEKLY 


THAT WE OFFER YOU 800-523-9511 secius 


DATABASE/ FINANCIAL/ PRINTERS 
GRAPHICS BUSINESS C. ITOH 


PROWRITER(P) ...... .... 


LOTUS SORCIM  PROWRITER(S)........ .. 629 
ees $389 F10(P).... Less eee. 1299 
SUPERCALC..... esses $148. FIOS) cesses s sss 1399 
MICROPRO | supencatcn....... — . 179  FIOTRACTOROPTION...... 229 
INFOSTAR. aasan ios css $279 
DATASTAR . 02.2054 sns 168 VISICOHP QUADRAM 
SUPERSORT. ........ sessi . 149 MICROFAZER 16K -P.,. ...... $159 
VISICALC pousser enhn en $179  MICROFAZER 32K P-P ,....... 189 
ASHTON TA [E  WSICALCAPPLEIE.......... 179  MICROFAZERG4KP-P. ...... 239 
GBANEIVEP.... eee eee SOQ LLL BUSINESS tye eurcoss. UN 
i FORECASTING... ..... . 89  MICROFAZER 128K P-P....... 349 
iad VISICALC ADVANCED CALL! — MICROFAZER 256K P-P 699 
T AZER 255K P-P. |... ... 
QUICKCODE/DUTIL........ 699 Ve SCHEDULE . Mite — e 
FOX & GELLER  WSITRENDIPLOT............ 228 SMITH CORONA 
DESKTOP PLAN-APPLE a 179 TWO. I sa 4 o $ & & Be ti- TOREEEE e 
QUICKCODE....... w»*ecawaus $219 DESKTOP PLAN IBM —— S 228 TRACTOR FOR TP-7 — 139 
DUTIL ....... — W 
DGRAPH ....sseses seen 189 " 
ASHTON TATE k a TIVE 
INNOVATIVE | sorrom NE STRATEGIST. ... $319 URES 
TiM., ee NNNM Sere PKASSO os. orere oes DIO 
FASTGRAPHS . .........4-. 189 CONTINENTAL AONE, d WS 
NORIH AMERICAN  HOMEACCOUNTANT APPLE... $ 59 ORANGE MICRO 
GRAPPLER PLUS ........ . .. $129 


£5... $169 = HOME ACCOUNTANT PLUS IBM 99 


THE ANSWER... .. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Circle 269 on Inquiry card. 


The lone semicolon in line C is still required by the syn- 
tax of the for loop, and it ends the null (or empty) state- 
ment that makes up the body of the loop. There is 
nothing in the loop; all action takes place in the paren- 
theses after the keyword for, This practice, which occurs 
often in C, can result in fast code. The danger in this 
practice is that someone reading the code may later miss 
the null statement and mistakenly think the next con- 
struct is included in the for loop. To help avoid such mis- 
reading, the semicolon in line C is lined up under the 
f in for. 


getchar and putchar 

Now that you know several basic control structures, 
you're ready to be introduced to the library functions get- 
char and putchar. As functions, they are not part of C 
proper but are basic extensions necessary for writing 
most programs. The function getchar receives one char- 
acter from standard input (the terminal's keyboard), and 
putchar sends one character to standard output (the ter- 
minal's video display). 

The following simple program using getchar and putchar 
will copy one character at a time from input to output 
until it finds an end-of-file indicator: 


l*— copy.c Copy input to output —*/ 


mainí ) 
Int byte; i* A *i 
while ( (byte = getchar()) l= — 1) i* B */ 
putchar(byte); Foy 


The end-of-file indicator from a terminal is a Control-D 
with Unix, which getchar signals by returning the integer 
- 1; thus, to get out of this program, you need only type 
a Control-D at the keyboard. CP/M uses Control-Z for 
an end-of-file marker. 

Line À declares byte as an integer, which at first seems 
strange because, as we said, the program copies char- 
acters; but the getchar function returns other values 
besides characters (among them the integer —1, which 
doesn't fall within the range of the char type). There is 
at least one version of C in which byte can be declared 
char and the end-of-file test in B will still work. Try 
changing int in A to char and rerun the program to see 
how your version of C behaves. If you run the char ver- 
sion of this program through lint, it will indicate that the 
"comparison" in line B is “nonportable.” 

So long as the condition in line B is true, the while loop 
will continue. It is a complex-looking expression, but you 
can break it into its parts readily if you work from the 
inside parentheses out: getchar is called and the value it 
returns is assigned to byle; the value of byte is then tested 
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against —1, and so long as they are not equal (the l= 
means inequality), line C is executed and the loop con- 
tinues, The call to putchar has byte as.its argument, with 
the result that the contents of byte are sent to the stan- 
dard output. 

The C compiler employs a preprocessor that can be quite 
useful in making programs readable: 


[*— copy2.c Use preprocessor variable for EOF —"/ 


#define EOF —1 PD” 
maint ) 

int byte; 

while ( (byte = getchar()) != EOF) MEN 


putchar(byte): 


The # in line D is an indication that define is an instruc- 
tion to the preprocessor. (Several other preprocessor in- 
structions are given by Kernighan and Ritchie.) The ac- 
tion of the preprocessor can be likened to the expansion 
of macroinstructions in an assembler—it is not a separate 
program from the C compiler. Before the lines of the pro- 
gram are compiled, the #define instructs the preprocessor 
to replace every occurrence of EOF with the constant ~t. 

With the substitution made, line E in this program will 
mean the same thing to the C compiler as line B does 
in the previous example, and using the preprocessor 
makes the line more readable. This enables us to give 
symbolic names to special numbers (such as —1, when 
it signals end-of-file) or array boundaries in declarations 
or loops (as we shall see next month). The preprocessor 
will then replace the symbols in the program with the 
proper values before compilation. This approach im- 
proves both readability and maintenance. 

We now know of two functions used for output: printl 
and putchar. Here is a quick illustration of how print! can 
be used in place of putchar in the previous example: 


(*— copySc Show printf equivalent of putchar —"/ 


#define EOF -1 


maint ) 
int byte; 
while ( (byte = getchar( )) |= EOF) 
printf( 9c", byte); "FT 


The format specification 9&c tells printf that a single char- 
acter of data is to be printed. Changing %c to %d will 
not produce a character, but rather a numeric (integer) 
interpretation of the value in byte. Normally we want to 
distinguish between character data and its possible in- 
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terpretation as numeric data because dwelling on the in- 
terrelationship of char and int brings us too close to mat- 
ters that are machine dependent. 


if and else 
C's if statement looks like if statements in many pro- 
gramming languages. 


[*— ifc illustrate the if and else statements —*/ 


maint ) 
| 

int answer; 

print’ «tDo you like C so far? Vn"y A*I 
printi” \tType y for yes, or n for no: ”}; 


answer = getchar( ); 
if (answer == ‘y’} 

printf(" \tGlad to hear it! Xn"); 
else 

printi" \tHope it changes. n"; 


This example asks a question and prints a response de- 
pending upon the answer. Those used to Pascal or other 
ALGOL-like languages should note that a semicolon is 
required after the printf, just before the alse, as a state- 
ment terminator. In this example, we also employ the 
logical operator == (is equal to). Note that the two printf 
statements that give the greeting are separated from the 
get-the-work-done portion of the program. 

The logic of an if statement can become quite complex. 
Though we will avoid getting too deeply involved here, 
C allows the nesting of if and else constructs: 


{*. if2.¢ Illustrate nested if and alse statements —*/ 


main( ) 


| 


ini answer; 
greet( ; 


answer = gatchar( ); 
if (answer == ‘y} 
printf’ \tGlad to hear itn"; 
else if (answer == 'n') I B *! 
printi(" \tSorry to hear that. Hope it changes. X n”); 
else 
printf ("| don't understand 9c." answer); 


great(}  /*— greet the user —*/ 


printf(" \tDo you like C so far? Xn"; 
printi" NrType y for yes, ar n for not"); 
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Line B shows that if the answer character is not y, the 
program is to check whether the character was an n. If 
that test fails as well, an error message is printed. 

In C, an else refers to the most recent if that does not 
already have a closer elss. Kernighan and Ritchie think 
all if and else statements should be lined up under each 
other, no matter what the depth of nesting, to prevent 
the code from drifting off the right-hand side of the 
screen or page. But the risk of associating the wrong else 
with an if seems too great without indenting, and the 
consequences too hard to detect, so I propose using the 
approach illustrated. (This is an instance in which the 
cb program perhaps should indicate its perception of the 
program structure; instead, it dutifully formats accord- 
ing to Kernighan and Ritchie's suggestion.) 

Good programming style encourages you to structure 
programs as a number of small functions. While this is 
not a big program and could quite easily be written as 
a single function, the idea of structuring code is still a 
good one. There is no need to clutter main with the printf 
statements that greet the user. They belong in their own 
function. If someone wants to modify the greeting later, 
it can be done more easily with the printf statements suit- 
ably identified. 

It may be helpful to see what this example would look 
like as it was compiled and run under Unix: 


$ cc il2.c 

$ aout 

Do you like C so tar? 

Type y for yas, or n for no: y 
Glad to hear it! 

$ 


The program typed the question through a call to the 
function greet and then waited for a reply. The user 
typed a y and pressed the Return key, The first if was 
satisfied and the appropriate message printed, Because 
the if was satisfied, there is no need to consider the else 
statement, and the program ends. 

Had the response been n, the first if would have failed 
and the else statement would have taken effect. The if 
test for n would be satisfied and the message of syrn- 
pathy would be printed. Again, satisfying the if condi- 
tion means the subsequent else is skipped and the pro- 
gram ends. If the response had been anything other than 
yorn (even uppercase Y or N), the third else statement 
would have taken effect. 

Here is a program that plays a simple guessing game 
with its user, testing for the correct response by use of 
the if statement. If the user types the letter 6, the pro- 
gram points to it and announces, "You guessed itl" 


f*—if3c illustrate the if and break statements -—-*/ 
Kdelina EOF -1 


main( ) 
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THE NEW DAS SERIES 500 FOR THE IBM PC. 


Ces semen soo 


£8 bev 31 


THE DATA ACQUISITION & CONTROL SYSTEM 
YOU SHOULD CONSIDER OVER A MINI. 
EVEN IF MONEY IS NO OBJECT. 


Lal's say vou have enough money lo 
buy nearly any dala acquisition and 
control system you might want. What 
will you choose? 

If sheer power is your main require: 
ment, vou might choose an expensive 
minicompuler system, Bul, then 
again, vou might just as well choose 
Ihe new DAS Series 500, 

Simply plug the Series 500 into any 
off-the-shelf IBM Personal Computer 
and you'll have up lo 336 channels of 
analog inpul, 60 channels of analog 
oulpul and 192 channels of digital 1/0 
(even AC/DC device control}. And 
wilh measurement speeds as high as 
25,000 analog data paints per second, 
and true 12 or 14 bit precision. you'll 
have enough power and accuracy for 
the most demanding applications. 

If vou need flexibility, you'll want 
lo compare other, more costly syslems 
to the fully modular Series 500. I 
comes supported by an extensive 
library of integrated plug-in modules 
lhal let vou custom tailor almost any 


combination of inpuls and oulpuls, 
digilal or analog. And do so almost 
inslanily. 

So the Series 500 is ideal for hun- 
dreds of applicalions in product test, 
process control and energy Manage- 
menl; in psychology, biology, analyti- 
cal chemistry and neuroscience. 

If case of use is high on your list, 
consider this: Only the Series 200 
comes equipped with Ihe advanced, 
inlegraled Soft 500 soflware package. 
With il, vou can set up, collect, store, 
control, display and analyze, all with à 
few simple BASIC commands. 

In fact, Soff300 makes program- 
ming so easy, yeu can he up and run: 
ning with your Series 200 Lhe same 
day vou get it. Even if you're nol a 
compuler expert. 

Now compare advanced features. 
Like exclusive foreground/ 
hackvround software architecture 
thal lets vou analyze dala while vou 
collect il. Like the real-time clock/ 
calendar and precision interval Timer. 


Or the Iremendous range of signal con- 
ditioning options, including software 
selected gain and offsel, amplificalion 
from millivoll levels, and provision for 
direcl connection of thermocouples, 
sirain gauges and RT Ds. 

These are fealures you might nol 
gel elsewhere, no matter how much 
money you spend. Bul then, why 
spend all thal money? 

secause for less than $6000 you gel 
both the advanced capabilities of the 
DAS Series 500, plus an IBM PC 
(which incidentally, you can still use 
lodo all Ihe ather things a PC does so 
well). 

For complete informalion on 
Ihe DAS Series 500 dala acquisilion 
and control system, write to us al 
Dala Acquisilion Systems, Ine., 

49 Congress Streel, Boston, 
Massachusells 02210. Or call us al 
617 425-7091. 


ULIS points bs 
[i53 1 A ULIS DU sine aged Oe duel ipaha teeth 


AT Legal n 
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Since November of last year, we've bean testing our new 
Eco-C Compiler and now it's ready lor your Z80™ CP/M™ 
systam. Some of the features include: 


€ All data types, including float, double and long. 


® Fast, efficlent code. For example: Our versions of 
"seive" in January, 1983, BYTE; 15.8 seconds 
(standard) and 11,7 seconds (optimized). 


€ Uses Microsoft's MACRO 80" for REL file output. 


e Standard (K&R) filai/O and library (most in source) 
included. 


e Easy assambly language interlace. 
e No royalty fees on generated coda, 


The price tor Eco-C is $350.00 and includes MACRO 80 (a 
$200.00 value by itself). We'll also include a free copy of 
C Programming Guide while supplies last. 


For further information, call or write: 


zT 


mcosmnrPTEINC. 


P.O. Box 68602 
Indianapolis, IN 46268 
(317) 255-6476 


Registered Irademarks are: Zilog (Z80), Digital Research 
(CP/M), Microsoft (MACRO BD) and Ecosoft (Eco-C). 


DISK DRIVE 


WINCHESTER DISK 


2M. iH i DRIVE SUBSYSTEMS 

g. AvE 0c088 

ML MET tes 
Warranty Warranty 

20 MEGABYTES...$3,333" — 5MEGABYTES...$1,995* 
33 MEGABYTES..$3,750* 10 MEGABYTES...$2 295* 
46 MEGABYTES...$4,416° — 15 MEGABYTES...$2,695* 


COMPATIBILITY ————————— 
Hardware and Software Interfaces for TRS-80® Apple |I* 
IBM-PC? CP/M?Turbodos* 8-100, any B bil parallel port 
any Z-80? computer such as Osborne® Xerox? Televideo” 
Northstar Advantage? NECS AVL-Eagle* 
Sussystera chide diek, chase wilh pow 
u ems include , chassis power supply, con- 
troller, cables, hardware adapter and software wi iae 


“SUBSTANTIAL INEDOUNTS AVAILABLE TO QUANTITY BUYERS. 


[Em l 8720 Old Courthouse Rd. 
ASSOCIATESU Vienna, VA 22180 © 703-281-5762 
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int byte; 
greet ); 
while ((byte = getchar()) != EOF) { 
if {byte == '&) { FES 
printf(" —You guessed it! Xn"; ies 
break; " Fl 
] Mie” 
putchar (byte); 
I tH" 


| 
greet() /*— Print a greeting to the user —*/ 
{ 


printi("'If you type a certain letter Xn"); 
printf(^l'll congratulate you for guessing it. Vn"); 
printi("If you get bored, type control-d instead. Xn"); 


The brace at the end of line D indicates that a com- 
pound statement follows, just as a brace introduced a 
compound statement in previous examples. The closing 
brace for the i! is on line G and is directly under the | 
of the if. 

The statements on lines E and F are executed if the 
character entered was an 8. The first not only con- 
gratulates the user on the correct guess but points to the 
correct letter on the line the user typed. (This extra touch 
is meant to suggest a level of human interface being 
found in more and more programs and is by no means 
state of the art. For example, if your erase character is 
# and you erase characters before typing the correct one, 
the arrow will be meaningless. Try rewriting this exam- 
ple to get around this problem. Next month, in the sec- 
tion on character arrays, I will present some ideas that 
may be helpful.) 

The break on line F is a powerful statement in C, It 
causes the program to break out of the first enclosing 
while, for, do, or swilch (I've omitted discussion of the do 
statement here but will present switch in part 2), pass- 
ing control to the statement following. In this case, the 
break causes the while to release control, with processing 
resuming just after the brace on line H, so the program 
next reaches the closing brace for main and ends. 

We have wandered through C programs to learn C pro- 
gram structure, C functions within programs, basic in- 
put/output in C, variables and assignment of value, and 
control constructs such as while, for, if, and else, With 
these five aspects of C you can write useful programs 
so long as you are processing one character at a time. 

Next month in part 2 we will take up the more ad- 
vanced topics of arrays, pointers, communication be- 
tween C programs and the host operating system, and 
the important concept of tool building. m 


James Joyce is president of International Technical Seminars Inc. (520 Waller 
Si., San Francisco, CA Fe and founder of the Linix Bookstore. 
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FORESIGHT 


Right in any light. 
Comrex word processing monitors. 


Fluorescent. Incandescent. Natural. Artificial. Comrex has word 
processing monitors for any kind of light. The CR-5400: a compact. 
nine-inch diagonal screen; the CR-5600: a twelve-inch screen. Both . 
available in green. yellow-green or amber displays with tack-sharp 

resolution. Easy on the eyes. Both so affordable they could NT 
only come from Comrex. Easy on the wallet. The CR-5400. 

The CR-5600. The monitors for your eyes. ^ 
your lighting, your wallet, you. 
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The IBM Personal Computer XT. 


More power to the person. 


Plenty of muscle. That's what the new 
IBM Personal Computer XT means to 
a person with heavyweight data to manage. 
Because one of the XT's many strong points 
is a 10-million-character fixed disk drive 
that helps give you the power to pump 
more productivity into your business. 
What's so special about a fixed disk? 
Exactly that. It's already fixed inside 
the system, with the capacity 
to store the facts, figures, names and 
numbers you need to work with. 
(Rather than go from diskette to diskette, 
store up to 5,000 pages of text or up to 
100,000 names and addresses in one place.) 
Yet there's more built into the XT than 
its fixed disk. Reliability and quality 
are built in as well. Plus more than 
30 years of IBM experience. 

A new level of price/ performance. 

And a remarkable compatibility of 
both software and hardware with the 
original IBM Personal Computer. So, 

with the introduction of XT comes a special 
tool designed to help you be more 
productive in high-volume applications. 


WHAT'S THE DIFFERENCE? 


User Memory 
64KB (expandahble w+ 630KB) 


Auxiliary 
Up tni rw» 534" I AVBOKB or 
OKB/360KP diskette drives 


- 1 IO megahyre fixer! disk drives. Added to t "e IBM Prevonal Comparer XT, 
can house onc additional fixed disk drive for a rotal of 20 megabytes. 


Another tool for modern times to 
keep you going strong. 
To find out where you can see the 
IBM Personal Computers, call 800-447-4700. 


In Alaska or Hawaii, 800-447-0890. FSE =" 


Comparing C Compilers 
for CP/M-86 


Portability, compactness, and speed are crucial 
by Jerry Houston, Jim Brodrick, and Les Kent 


The very number of C compilers 
available attests to the strong position 
C has taken as the shift toward 16-bit 
rnicroprocessors picks up momen- 
tum. The popularity of Intel's 8086 
family of microprocessors (in com- 
bination with Digital Research's 
CP/M-86, MP/M-86, and Concurrent 
CP/M-86) prompted us to wonder, of 
the C compilers currently available 
for these systems, which are best for 
a particular purpose, which are most 
cost-effective, and which are easiest 
to use? Portability, compactness, and 
speed are crucial, but so are com- 
pleteness of implementation and the 
extent to which the compilers make 
special allowances for the architecture 
of the 8086 processor family and the 
structure of CP/M. 


Why C? 

Long revered in the halls of 
academe, C has recently become a 
significant language in professional 
circles. C is fast, efficient, versatile, 
and, perhaps more than any other 
significant language, portable. C's 
tendency to reduce projects to a col- 
lection of discrete functions is well 
suited to joint p ing efforts 
and produces code that is easy to 
maintain. 
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In the rush to migrate to 16-bit pro- 
cessors, software houses are turning 
to C in droves (see the text box “The 
16-Bit Migration," page 84). It has 
qualities in addition to its speed that 
make it particularly suited for sys- 
tems programming (e.g, flexible 
pointers and efficient use of regis- 
ters). Thomas Plum in Learning fo Pro- 
gram in C (Cardiff, NJ: Plum Hall 
Inc., 1983) calls it “a portable assem- 
bler" Yet, C nicely accommodates ap- 
plications programming by inducing 


Our evaluation is 
slanted toward 
identifying the 

sultability of these six 
C compilers for use by 
a systems house. 


its users to practice structured pro- 
gramming techniques. 

One software house newly com- 
mitted to the C language is Digital 
Research Inc. (DRI), whose CP/M 
operating system dominates the 8-bit 
world and whose operating systems 
are a major force in the 16-bit world. 
DRI has announced that, in order to 
achieve source-code portability, all 


new CP/M operating systems will be 
written in C. 

A great attraction of the Digital 
Research family of operating systems 
is that it spans the gap between 8- 
and 16-bit processors. In other words, 
a data file that can be read on an 8-bit 
CP/M system can also be read on a 
16-bit one. And DRI has announced 
that future versions of CP/M will sup- 
port National Semiconductor's 16032 
and Zilog's Z8000 microprocessors. 


Evaluation Philosophy 

We approached our evaluation of 
six C compilers (Mark Williams 
CC86, Digital Research C, Computer 
Innovations C86, Mark DeSmet C, 
Lattice C, and Supersoft C) with a 
slant toward identitying their suit- 
ability for use by a systems house 
because we work for one. (That 
means we make operating computers 
out of a lot of interconnected parts.) 
We are more interested in using C as 
a systems language to produce device 
handlers, formatters, diagnostics, 
and utilities than we are in using it 
to produce accounting programs and 
database managers. 

In evaluating these compilers, we 
have chosen The C Programming Lan- 
guage by Brian W. Kernighan and 


Does it really work... 
prove it to yourself... 


MICRO-TAX 


Post laxseason 


AL 


Order the 1982 Micro-Tax” personal computer tax preparation system 
and prove-it-yourself that it can increase your client volume and 
profits in 1984! Regularly $1000 ea (if current tax year) full 

federal systems (not a sample) lor anly $58 aa. 


A nost-taxseason sale? That's right! We decided to have a 

clearance sale for all you tax professionals out there who 

need to be convinced that a Micro-Tax* personal computer 

tax preparation system can make life a lot easier for you, and 
produce more profits for your business. For only $58 (the cost of 
processing and handling) we'll send you a full 1982 federal (regularly 
$1000 ea., if current tax year) Micro-Tax* system that computes and 
prints over 30 schedules and forms. 


Test it on your own computer (Apple, IBM PC, IBM XT, or any other 
personal computer with CP/M, PC DOS, or MS DOS") and you'll be convinced 
that you no longer need to prepare tax forms manually or use a computer service 
bureau. Then, with complete confidence, you can order your 1983 systems. 


MICRO-TAX* IS VERSATILE AND FLEXIBLE—With Micro-Tax* you can input client tax 
information at the time of interview and produce the forms immediately or enter data at 
ona time and print at anather. 


The data entry is organized in a sequence very similar to manual tax preparation. If 
you're looking for a bargain, the Micro-Tax" system is it...and especially during 
the "Does it work... prove it to yourself... POST TAXSEASON SALE!" Go 
ahead. ,. send in the order blank now and get ready tor bigger profits in 1984. 


i 


m E ee 0 0 2 L2 —DBa eo eS Wc NL XS 


Mail to: MICRO-TAX™ Dept. 1B 


6203 Variel Avenue, Suite A i 
Woodland Hills, California 91367 Phone (213) 704-7800 i 
Please send me the full federal system (Reg. $1000 ea.) 1982 Micro-Tax* I 
personal computer tax preparation oen (or ps e state program) 
checked below for $58 ea., Calif. residents add 614% sales tax. | 
O Level 2, Professional Individual Package ........... ....... $58.00 4 
A Level 3, Partnership/Corporate Package ...... ... sss , $58.00 
D State Package Qoa wa ee er a dox Yuwewbex $58.00 PRINTS 
Name of State tal l 
OCPM OPCDOS OMS DOS Il | M 
Make of your computer... Disk size ! | UNNE" S EE 
Name LEER RRS a bee ome SEA. ae: 
P ! M o D D 
li ee | ape 
mwt deeem ERE HHTPTERELTLERETR 
Phone Corperale Parkage 
Gheckior.— — — antosed C Visa D MaslerCharge ll: sand dt 
CARD NO. ' MICROCOMPUTER TAXSYSTEMS, INC. 
Card expiration date 6203 Variel Avenue, Suite A 
Signature | Woodland Hills, California 31367 Phone (213j 704-7800 
i "C/PM, trademark of Digital Research. * Micro-Tax, trademark of Microcomputer Taxsys- 
ORDER BY MAIL OR CHECK WITH YOUR LOCAL SOFTWARE DEALER ums, m os. Trademark a eee wees. lp. Ls] PC. BM PERSONAL 


Circle 272 on Inquiry card. 


The 16-Bit Migration 

The microcompuler industry is going 
through a software cataclysm that has no 
parallel in the minicomputer world. Three 
major manufacturers—intel, Motorola, 
and Zilog—have all produced 16-bit pro- 
cessors that are incompatible at the object- 
code level with their popular 8-bit counter- 
parts. A fourth manufacturer, National 
Semiconductor, with no significant 8-bit 
following, has produced yet another 16-bit 
orphan, 


In the minicomputer world, this would 
have been considered a classical, almost 
comical, marketing error: an entire genera- 
tion of processors has been cut off. Huge 
user bases with millions of man-hours of 
software development and user training 
have been abandoned during the industry's 
transition from 8 to 16 bits. 

This situation has sparked a great migm- 
tion. Masses of software are suddenly be- 
ing uprooted from their 8-bit homes by a 
relentlessly advancing technology and 
forced to resettle in strange and hostile 


Dennis M. Ritchie (Prentice-Hall 
Software Service, 1978) as the stan- 
dard definition of the C language. (In 
an attempt to buck convention, we 
will try to avoid the use of the word 
“robust” and will resist all tempta- 
tions to make puns about C.) 


The Procedure 

We have tested the six C compilers 
that are curently commercially avail- 
able for the CP/M-86 operating sys- 
tem (although by the time this arti- 
cle is published, we expect four more 
to become available). To evaluate the 
speed of each compiler, we selected 
five benchmarks—each chosen to test 
a certain range of C language fea- 
tures. Not all the compilers were able 
to run all the benchmarks. After 
spending many hours trying to find 
source code that was common to all 
the compilers, we finally decided that 
documenting the inability to compile 
a legitimate program provides useful 
information about a compiler. 

These benchmarks were performed 
on a Compupro system with a 10- 
MHz 8086 and a 4-megabyte semi- 
conductor disk emulator (Compu- 
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16-bit lands dominated by the 8086, the 
68000, the Z8000, and the 16032. 

Operating systems, peripheral drivers, 
languages, and application programs are 
struggling to reestablish themselves in 
new, fiercely competitive environments. 
The reward for the first products to make 
a successful transition from 8 to 16 bits will 
be what marketing sages call “position- 
ing —which translated means popular ac- 
ceptance, loyal followers, a place in the 
sun. The penalty for delay is catastrophe. 

The migration path must be well chosen. 
Companies with products written in as- 
sembly language are finding that their fast, 
sleek 8-bit code, which took so long to write 
and debug, will require a frightening 
amount of time to be reproduced in a 16-bit 
environment. The time spent in a major 
assembly project costs more than program- 
mers’ salaries. The major cost is in lost 
opportunity. 

Even more dismaying for the assembly- 
language folks is that their programs will 


pros MDrive/H). The 8087 floating- 
point benchmarks were run at 5 MHz 
to allow for the slower speed of the 
8087 math processor. The operating 
system used was our own implemen- 
tation MP/M-86. 


The Sleve of 
Eratosthenes Is a 
mandatory 
benchmark—If nothing 
else, It tests a 
compller's ability to 
perform loops. 


The four performance categories 
we measured (see table 1) in these 
benchmarks were (1) compile time on 
a floppy disk and on a disk emulator 
(or memory drive), (2) link time on 
a floppy disk and on a disk emulator, 
(3) absolute size of executable object 
code produced, and (4) execution 
time of compiled code (run on a disk 
emulator). 

For the first three benchmarks, we 
also measured the effective size of the 


have to be translated anew for, not just one, 
but a whole flock of attractive target pro- 
cessors: the 8086, the 68000, the Z8000, 
and the 16032. Which one would you bet 
on? Would you bet your company on just 
one of them? 

The great advantage of assembly lan- 
guage—speed and compactness—is a lux- 
ury few can afford now that nearly all soft- 
ware projects are time critical. In this 
virgin market, you don't need fast prod- 
ucts; you need products fast. 

Companies with products written in ex- 
otic, high-level languages like PL/T, on the 
other hand, are in a slightly better situa- 
tion. The development time spent on their 
8-bit products will carry over to 16-bit ver- 
sions, which should require no more than 
n little fine-tuning to become marketable. 
These companies need only sit back and 
wait for 16-bit versions of their chosen com- 
piler to be released. Yep, just sit back and 
wait, and wait... , 


code generated by each compiler. We 
derived this value by measuring the 
absolute size of the code produced by 
compiling a program with only an 
empty printf function call—the only 
function call used in the first three 
benchmarks. We then subtracted this 
value from the size of the absolute 
code produced by the benchmark in 
question. The resulting value repre- 
sents the amount of incremental code 
generated to run the specific bench- 
mark. 

Using the effective code size gives 
a much more accurate picture of a 
compiler's code-generation efficiency 
than merely looking at the size of the 
executable file created by compiling 
a given benchmark. The size of the 
fixed portion of a program may in- 
dicate only how elaborate the library 
is. As your C programs grow larger, 
only the amount of incremental code 
will increase. (Note in table 1, for ex- 
ample, that, although the command 
files produced by the DRI compiler 
are bigger than the Computer In- 
novations files, Digital Research has 
an edge in effective code size. This 
suggests that the DRI compiler will 


DISCOVER THE DYSAN 


Dysan 
Software Duplication: 


It's your name on the package label. 
And your company's reputation on 
the line. Whether your program retails 
for $40.00 or $400.00, or is for com- 
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac- 


ly risk je vd 
tion of the value of your product. | | y . | Y WP 
Doesn't it make sense to protect the Vii UT | | Tl (0 
time, money and talent invested in wae | ' MO 
your software with the finest and most ! 


L) LED E REN C TE 


complete software duplication ser- 
vices available? 


Quality Software Deserves 
the Quality Media. 


Dysan's software duplication ser- 
vices are unsurpassed for fidelity of re- 
production. Not only is your program 
copied unerringly onto the finest me- 
dia made—the Dysan diskette—but 
it's also copied on proprietary equip- 
ment manufactured by Dysan, exclu- 
sively for Dysan. Plus Dysan offers you 
the widest variety of support serviceg 
available—from software protection 
serialization and packaging. 


Isn't it time you discovered the 
Dysan difference? For more informa- 
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 551-9000. 


Dysan. 
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Dysan Software Duplication Division 
5201 Patrick Henry Drive 

Santa Clara, CA 95050 

(800) 551-9000 

(408) 988-3472 


Please send me more details on 

Dvsan's Software Duplication Services. 

artus 

Company: 
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^" se ntt 


Phone: 23. S OO 


actually produce smaller programs 
than Computer Innovations C86 once 
the source program reaches à certain 
size.) 


Quick Results 
The sieve benchmark in listing 1 is 
a mandatory test (used by Jim and 


Program: sreve.c 


Compiler Compile Tima 


Link Tima 


Gary Gilbreath in "Eratosthenes Re- 
visited: Once More Through the 
Sieve,” in the January 1983 BYTE, 
page 283); if nothing else, it tests a 
compiler's ability to perform loops. 
All C compilers we tested ran this 
program, even if they ran no other. 
Lattice C was the undisputed cham- 


Execution 


Code Size Tima 


Floppy Memory Floppy Memory absolute affective Memory 


Mark Williams 
Computer innovations 


Supersoft 
Program: sort.c 


Compiler Compile Time 


Link Time 


128 
128 
144 
144 
208 
416 


Execution 


Code Size Time 


Floppy Memory Floppy Memory absolute effective Memory 


45 12 
35 9 
36 6 
48 15 
43 14 


Mark Williams 
Mark DeSmet 


Lattice 
Computer innovations 


Digital Research 


Program: fibo.c 
Compile Time 


Link Time 


720 
512 
640 
736 
688 


8320 


5376 
10,496 
12,416 
14,432 


Execution 


Code Size Time 


Floppy Memory Floppy Memory absolute effective Memory 


Mark Williams 
Supersoft 

Computer innovations 
Digital Research 


Program: float.c 


Compiler Compile Time 


Lattice 

Mark DeSmet 

Digital Research 

Mark Williams 
Inncvatlans 


Program: lofila.c 


Compiler Compile Time 


a 
26 
43 
42 
37 


Lattice 

Mark DeSmet 

Mark Wiliams 
Digital Research 
Comper Innovations 


Table 1: Results of the benchmark tests. 
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Link Time 
Floppy Memory Floppy Memory 


65 
4 


60 
70 
48 


Link Time 
Floppy Memory Floppy Memory Code 


128 
128 
112 
176 
128 
"n2 


Execution Time 
wo 8087 wi8087 


na 
155 
8 
wa 
3e 


95 
108 
116 
187 
278 


File Siza Execution Time 
Floppy Memory 


29 
37 


10,496 
9856 
8524 

15928 

13,200 


pion in this classic benchmark, tak- 
ing just 3.6 seconds to complete 10 
iterations. Digita] Research's C com- 
piler for the 68000 performed this test 
in 6.0 seconds on an 8-MHz 68000 
system, which would put it in fourth 
place, I.I seconds behind the Digital 
Research 8086 C compiler. 

Not all the C compilers that we 
tested support floating-point opera- 
tions. Of those that do, not all sup- 
port the transcendental functions 
(trigonometric, logarithmic, expanen- 
tial, etc.). Thus, the philosophy 
behind the floating-point benchmark 
(see listing 2) is to keep things simple 
and minimize the time spent loop- 
ing; the only floating-point opera- 
tions we measured were multiplica- 
tion and division. 

Comparison of the compilers’ 
mathematica] ability is complicated 
by Intel’s phenomenal meth pro- 
cessor the 8087. While it meets the 
IEEE's (Institute of Electrical and Elec- 
tronics Engineers) 80-bit floating- 
point standard and is potentially as 
much as 100 times faster than equiv- 
alent software, the peculiarities of In- 
tel hardware design require that the 
processor with which the 8087 is 
paired run at the same clock speed. 
The fastest 8087 currently available in 
production quantities runs at 5 MHz, 
yet 8088s that run at 8 MHz are readi- 
ly available, as are 10-MHz 8086s. 
This means that the main processor 
must be slowed down by as much as 
50 percent, incurring a corresponding 
loss in system throughput, in order 
to take advantage of the 8087 math 
processor. 

With systems capable of handling 
high-speed processors, you must 
decide whether going faster while 
number crunching (between 7 and 10 
times faster on the compilers tested) 
is worth sacrificing as much as half 
your speed while doing anything 
else. Lattice C was the "pure-soft- 
ware" winner, running the float- 
ing-point benchmark in 95 seconds 
by itself, but Digital Research's com- 
piler, with the aid of an 8087, was an 
order of magnitude faster than that. 
(An advantage of the IBM Personal 
Computer is that its 8088 pro- 
cessor runs at about 477 MHz, so 
that the decision to add an 8087 is 
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MMA /CeReL' and (RTE. The combination provides a uniquely powerful sot of 


business software tools. 


RM/CORM, IS THE MOST WIDELY-USED 
MICROCOMPUTER COBOL...and for good 
reason. Highly compatible across the 
widest range ol micro/mini/maintrame 
computers, it is ihe language of choice for 
serious business opplications. Wilh the 
release of KM /CGRBGL for the IBM main- 
frame machines (370, 30xx, 43xx), it is now 
possible to have compatibility over a truly 
huge range of computing power...from 
micros to mainframes. 


(RT? trom Cybernetics (COBOL 
Reprogramming Tool!) is a source pro- 
gram generator for RA/CORGL that can 
automatically produce a wide range of 
file maintenance, repor printing, and 
other types of &A/CONGI source pro- 
grams. Programs produced by «RTT pro- 
vide a flexible alternative to many 
“database” software packages, since 
generated source programs moy be 
modified for special requirements if 
desired. All source programs produced by 
(RTT are, of course, the property of the user 
of «RT! 


In addition to 1he Cybernetics twins, 
KA/C8EOI, ond (RTT, we offer source pro- 
gram licenses for the most comprehensive 
microcompuler business applica- 
fions...the MBSI Realworld’ software writ- 
ten in RM/COROL. Staring life as the 
minicomputer-based MCBA" business 
applications, this software brings a new. 
degree of professionalism to microcorn- 
puter applications. 


IBM TEXAS INSTRUMENTS 
TELEVIDEO HEWLETT-PACKARD 
DIGITAL EQUIPMENT CORPORATION 


Our sottware is available and supported 
for a wide range of microcornputer 
operating systems Including CP/M,“ 


CPIM-86^, MP/M*, MP/M-86", PCDOS, y cy 
MSDOS, OASIS", TRSDOS', UNIX", and "e RIN IT rg 
RM/COS'. Contact us for details. [ wv Ye RINE IT ties 
: IN, 
CALL NOW. Ic 


(714) 848-1922 8044 Newman Avenue 


kadama of —_ -. e * —— 
+ yan MeFottend ^ all. la Tails al. -'a L fr H L ea F 
T= E | T m- Huntington Beach, CA 92647 
4 - Dagio heteorch inc € . Miei Computer Business Apelicolion, ino. (744) 848-1922 


& Copyright 1983 by Cybernetics, Inc. oll rights reserved. 


Listing 1: The Sieve of Eratosthenes benchmark developed by Jim and Gary Gilbreath as 
a standard for comparing the speed of various computer systems. 


#* Eratosthenes Sieve Prima Number Program in C from Byte January 1983 */ 


#define true l 
Sdefine false 0 
define size 0190 


char Flaga[sizeti}y 
main () 


i 
int i prime ,k,count, iter, 


printf("10 aterationas\n™ ); 
for(ítar = j; iter «9 10; iter++) /* do program 10 timea *, 


count = 9g; Jt prime counter */ 

for (1 = Q; íi c= aize; i++) /* sat all flags true */ 
flage[i] = true; 

for (i = O; £ «= size; i++) 


if (filags[i)) /* found a prime */ 

( 

prime = i+i+ 3; f* twice index + 3 */ 
#* printf (“\ned", primaj; */ 


for (k=it+prime; k«=size; kt prime) 
flagB(k] = false, f* kill all multiples */ 
count++; /*" primes found »/ 
) 
l 
i 
printf("in&d primes.", count)r/* primes found on 10th pass */ 


Listing 2: Floating-point benchmark. This simple program tests the speed of floating-point 
functions in C compiler libraries. Compared to the number of multiplications and divisions 
in this program, the time spent executing the looping instructions is insignificant. 


yf" Simpie benchmark for testing floating point speed of c libraries 
does repeated multiplications and divisions in a loop that is 
larqa enough to maka the looping time insignificant 
7 


tdefine CONSTI 3.141597E0 
8&define CONST2 1.786323903284 
Kdefine COUNT 10000 


main () 


( 
dauble a, b, c; 
int i| 


a = CONSTI, 

b « CONST2) 

for {1 = Oj 4 « COUNT; Tti) 
Í 


Cena t h; 
cec/ a; 
C= A * bj 
cac / a; 
C-B -F 
cmc / B 
c= a * p; 
e=c/ a; 
ca » py 
ced / a: 
c=arb; 
cmc f/f a 
c =a * Bb; 
e=c faj 


printf {f "Donsin" }7 
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simply a budgetary one.) 

A word about future processors 
and the 8087: Intel has announced a 
solution to this problem in the design 
of its new 80286 processor, which 
runs at a clock speed different from 
that of its 80287 math coprocessor, 
According to Intel, the 80286, which 
can execute all 8088 and 8086 instruc- 
tions, can execute those instructions 
up to six times faster than the 8086 
(a conservative figure might be four 
times faster), Perhaps soon, the first 
significant digit in our benchmark 
times will be behind a decimal point. 

The sort program in listing 3 is 
designed as a general test of compiler 
efficiency. It uses a random-number 
generation algorithm to produce an 
array of long integers, which are then 
sorted using a quicksort algorithm. 
The Mark Williams CC86 compiler 
won this benchmark by a significant 
margin, 

The Fibonacci number generator in 
listing 4 is a reasonably good test of 
recursive function calls. This bench- 
mark, which saw Mark DeSmet C 
barely edge out Lattice C for first 
place, had the tightest performance 
grouping of any of the benchmarks 
run. The Digital Research 68000 C 
compiler performed this benchmark 
in 168 seconds, which earned it a 
third place, 7 seconds ahead of DRI's 
8086 C compiler. 

The efficiency of low-level (unbuf- 
fered) file I/O (input/output) is tested 
by the program in listing 5. It almost 
turned out to be the “unbenchmark.” 
We had to struggle to come up with 
code that most of the compilers could 
handle. The Lattice and Mark 
DeSmet Cs wouldn't run this bench- 
mark as it was initially written using 
high-level I/O functions because 
these Cs only support low-level disk 
I/O. When we changed the bench- 
mark to low-level operation, Mark 
Williams C dropped out because it 
uses only high-level I/O. 

Originally the program wrote 128K 
bytes onto the disk, but a bug in our 
(beta release) DRI compiler would 
not allow writing of files over 64K 
bytes long, so we changed the file 
size to just under 64K bytes. The 
Supersoft compiler couldn't handle 
the long data types—a problem we 

Text continued on page 94 
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| ! LS 
You win. 
Put your money on NECS new PC-8800 personal 
computer and you're automatically a winner. 

You win with your choice of state-of- the-art 
hardware, including a full range of 
high-quality peripherals. 

You win with advanced, user- 
friendly software, including pro- 
grams for all types of banking, 
accounting, and business manage- 
ment. 

You win again with NECS 
high-quality graphics, And our 
reputation for reliability gives you as close to 
a sure thing as you can get. 

So use a little horse sense and stack the 
odds in your favor for once. With the ! 
PC-B800 from NEC Home Electronics. 


Your choice of hardware: 
* B-bit or 16-bit processor 
* 5.1/4" or 8" disk drive 
* High-speed dot matrix or 
letter-quatity printer. 


Free software with 
complete system: 
* WordStar” word processing 
. MailMerge" 
* Multiplan ~“ spread sheet 
* BASIC [two versions) 
* CP/M 


Personal Computer 
1401 Estes Averiue 
Elk Grove Village, IL 60007 


INEC Corporation, Tokyo, Japan 


NEC Home Electronics (U.S.A), Inc. 
Division 
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. 9-100 World News _ 


MACROTECH International Corporation 


20630 Lassen Street, Chatsworth, California * 213-700-1501 


NOW 1 MEGABYTE MAX FOR ALPHA MICRO 


CHATSWORTH —June 30, 1983— Mike Pelkey, Macro- 
tech International President, announced today that a spe- 
cial version of MAX is now running in Alpha Micro 
Systems. 

This special version ís available only through Soft Ma- 
chines of Champaign, IL. (217) 
351-7199. Howard Ogle of Soft 
Machines stated, "The new 
AM-MAX1 runs full speed with 
all three Alpha S100 machines? 
Ogle also said, "The AM-MAX 1 
is not only the most economical 
memory for Alpha, but the most 
versatile as well. The system is 
even faster with Soft Machines' 
‘GO FAST disk cache utilities? HOWARD OGLE 

Bob Rubendunst of Soft Machines reports, “Every 
MAX is shipped with software that greatly simplifies imple- 
mentation on bank switched systems. Also included are de- 
tailed installation instructions and diagnostic programs? 

Dealer inquiries and orders should be directed to Bob 
at Soft Machines. M 


VIRTUAL DISK NOW NONVOLATILE 


CHATSWORTH — June 30, 1983— Mike Pel- 
key announced today the release of the latest 
addition to the Macrotech product family. The 
B-Board is a multifunction system support 
board, for use with MAX and 128ST memo- 
ries. Used with the 128ST, this combination 
creates a complete disk emulation, including 
nonvolatility. The B-Board features include 
battery backup, power fail monitor, and charg- 
ing circuitry for on or off board batteries. 

The B-Board functions also include a time- 
of-day clock, using a National Semi device for 
hassle free operation. It also gets early warn- 
ing at power down, so the time-of-day can't 
suddenly get creative. An interrupt is availa- 
ble which can be used to turn the system on 
or off at a preset time. 

On board ROM space accepts the users' 


MACROTECH Moves 


CHATSWORTH —June 30, 1983— Macro- 
tech has moved to larger facilities located 
at 20630 Lassen St., Chatsworth, CA 91311. 
The new phone number is (213) 700-1501. 
"Due to a healthier marketplace and a 
phenomenal demand for the MAX series, 
larger facilities were necessary. This per- 
mits additional staffing, increased produc- | 
tion, and customer support levels; said 
Mike Pelkey, President of Macrotech. M 
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EPROM based program storage. It can be 
configured to accept one or a pair of any 
EPROM type from 2716 to 27256, in 8 or 16 
bit format. It supports a wake up jump option 
with full or shadowed phantom overlay. 

The ERROR TRAP feature is designed to 
support the parity error detection feature of 
the MÁX series dynamic memories. Any acti- 
vity on the system's ERROR line causes the 
trap to record the extended address and data 
busses and 20 bits of bus status information. 
Up to 16 events can be trapped; the trap issues 
an interrupt when it's full. 

The B-Board is a logical addition to the 
growing family of Macrotech International's 
no-compromise $100 boards for no-com- 
promise users. hid 


Virtual Disk for CP/M 86* 


Dan West, Westcom Systems 


BURBANK —June 30, 1983— Most of the 
CP/M 86* application programs available to- 
day fail to take advantage of the possible one 
megabyte address space. Virtual Disk for 
CP/M 86* will convert this unused space into 
RAM resident disk capacity for greatly im- 
proved disk access processing. The easily in- 
stalled Virtual Disk 86 software module has 
been added to Macrotech's applications soft- 
ware available to owners of MAX series and 
128ST memory boards. M 
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MAX Split Personality 


BURBANK — June 30, 1983— "Many current 
operating systems permit MAX to double as 

both virtual disk and system memory,” stated 

Dan West of Westcom Systems. As an example, 
an MP/M 2.1* system using MAX-M could be 

configured as a 512K system memory and a 

512K Vdisk. A typical CP/M 3.0* configura- 
tion could be 256K of system memory and up 

to 768K Vdisk. CP/M 2.2? of course, only per- 
mits a 64K system memory, leaving the bal- 
ance for a virtual disk. With MAX, or the 

128ST, both functions can run simultaneous- 
ly in a single memory board. tM 


PRICE INDEX 


P/N 
128K 128-ST 
256K MAX-258 
364K 
512K 
640K 
768K 
MAX-B96 
1M | MAX-M 
With 16-bit M3 Addressing option, add $91 
Software (provided on 8" disk) 
Virtual Disk for MP/M 2.1" and CP/M 2.2* 
CP/M 3.0" Bios modules, 
CP/M memory tests 
Manuals (sold separately) 


128/ST 
MAX Tachnical Manual 


*CP/M 2.2, CP/M 3.0. CP/M 85 and MP/M 2.1 are 
registercd iredemarks of Digital Research Inc. 


Prices subject to change 


Listing 3: The sorting benchmark. This program creates an array of mndom long integers, 
then performs a quicksort on them. In this example, the number of elements in the array is 
set by MAXNUM, and the number of times the program is performed is set by COUNT. 


/* sorting benchmark--calls random the number of times specified by 
by MAXNUM to create an array of long integers, then does a quicksort 
on the array of longs. The program does this for the number of times 
spacified by COUNT. 

*/ 


#anclude "stdio.h*" 
$define MAXNUM 1000 


#define COUNT 10 
sdefine MODULUS ((long) Ox20000) 


&Sdefine C 13849L Read the 
&define A 25173L | 
LL = 
ose fine print 
| n | E 


long random ); 


long buffer [MAXNUM]) =(0}; — the output of your present 


main () system with a dot-matrix printer 
{ from NEC. 
ma i For good-looking copy in a hurry, it's 
hard to beat NEC's hard-working 
printf ("Filling array and sorting $d times in", COUNT); PC-8023A. This is a bi-directional 120 
for (i = O; í « COUNT; ++i) CPS, 80-column printer that can operate 
{ in a compressed-print mode to yield 132 
for (j = 0; j < MAXNUM; **j) columns. Specíal 2K buffer holds a page 
( of data, so the unit can print while you re 
temp = random (MODULUS), typing in something else. Compatible 


if (temp « OL) 
temp = (-temp); 
buffer [j] = temp; 
) Compare these features with your 
printf ("Buffer full, iteration td\n“, 1); jresent printer: 
quick (0, MAXNUM, buffer); — ——— 
) 
printf ( "Done\n” }; 
} 


with a wide range of computers, from 
Apple’ to Zenith’* 


Tractor and friction feed 


— €—— ———————————————Ó Da 


Complete ASCH characters plus 
Greek, math, and graphic 


quick (lo, hi, base) | characters 


-— “he has Elite, pica, compressed print, 
m ase []; proportional spacing, subscript 
int i, J; "eren 
long pivot, temp; Standard parallel Centronics 
interface, serial optional 
af (10 « hi) 
{ Prints clear original and up to three 
for ti = lo, j = hi, pivot = base (hi); i < j; ) copies simultaneously 
{ 
om ame && base [1] « pivot) *Special cables may be necessary. 
whale (j > i && base (3) > pivot) Conti ycur ioc IKE Horne 
EC. lectronics dealer 
if (i « j) 


( 
temp = base [i]: 
base (i] = base (1): 
base (j] = temp: 
) 
J 
temp = base {i]; 
base [i] = base [hi]; 
base [hi] = temp; 
quick (lo, i - i, base): 


e 


pone (i +1, hi, base); Productivity at your fingertips 
) 
long random (s51ize) NE Ç 
long size; 
( NEC Home Electronics |U.5.A.], Inc. 


seed = seed * A + C; 
return (seed *$ size); 
) 


Personal Computer Division 
1401 Estes Avenue 

Elk Grove Village, IL i»0007 
(312) 228-5900 
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SERIAL PORT 
EXPANDER 
AKB 

MORE 


BTA’s MODEL 524 MULTIPORT 
CONTROLLER is a code activated one 
to four serial port expander — but that's 
not all since it has separate and indepen- 
dent UARTS, buffers and handshaking 
each port can operate with a different 
configuration, i.e. different baud rates, 
stop bits, etc. These features also permit 
two or more devices to communicate 
with the $24 simultaneously. 


r1 i 
1 ia 
Laiiar -qualily 


i zi 
— 


i High apeed 
primas 


i m 
Terminal i 


i i TEE Tin | 


Full duplex with EIA RS-232 protocol 
Baud rates up to 19,200 


Expansion to l6 ports by cascading 


Peripheral ports may be configured 
by user software 


One year warranty 


$249.00 
$279.00 


same as model 524 except has 256 byte | 


rx/tx buffers per port 

*MODEL 524 D $169.00 
same as model 524, plus continuous poll- 
ing of each peripheral device for data 
transfer requests. The device is auto- 
matically connected when its ‘turn comes 
up. ON, BUSY and OFF messages are 
sent to the peripheral device. 

*Other models available — Contact us or 
your dealer for additional information. 


BAY TECHNICAL ASSOCIATES. inc. g 


HIGHWAY "03. FO BOX 387 -: 
BAY ST LOUIS. MISSISSIPPI 39520 
001 | 467? - APs 
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Listing 4: The Fibonacci series benchmark. This program tests the efficiency of a compiler's 
recursion by calculating a 16-bit Fibonacci number. 


finclude 


#define NTIMES 10 
#define NUMBER 24 


maint ) 
l 


int i; 
unsigned value, fibi): 


"stdio h“ 


/* number of times to compute fibonacci value */ 
/* biggast one we can compute within 16 bita */ 


printf( "td iterations: ", NTIMES); 


for {i 1; i «= NTIMES,; i++} 


valua 


= fib( NUMBER ); 


printti "fibonacci Ad) = tu. in", NUMBER, value); 
exit(0); 


} 


unsigned £ib( x) 


int xj; 


{ 


1f [x + 2) 
return (fib(x —- 1) + fib(x —- 2)); 


else 


} 


/* compute Pibonacci number recursively */ 


return (1); 


Listing 5: Disk file I/O benchmark, which sequentially writes a 65,000-byte file on disk. It 
then uses randomly generated long integers (modulo 65,000) as a disk address, from which 
it reads, then writes, a random-length string of bytes. This exercises the file I/O functions 
of the compiler. 


J" file reading and writing benchmark 
sequentially writes a 65000 byte file on disk 
generates random long integers 
uses these modulo 65000 to read and write strings of ODDNUM hytes 
with the file handling system of the c package 
the random number generator ia aet to a specific seed, 
so that all compilers should generate the same code 


gd 


#define 
fdefine 


sdefine 
tJjefine 
define 
Kdefine 
tdefine 
#define 


tdefine 
#define 
ftdefine 


Kdefine 
tdefine 
tde fine 


ERROR -1 
READERR 


BEG ü 
CURR l1 
END 2 
READ O 
WRITE 1 
UPDATE 2 


OKCLOSE 
FILESIZE 
COUNT 50 


C 13849L 
A 252173L 
ODDNUM Z 


long seed = 7L; 


o 


Q 
65000L 
0 


3 


long random (), lseak (): 


main (] 


( 
int i; 


long 3. pos; 


int fd; 


char buffer [ODDNUM + 2]; 


if ((£fd 


else 


= creat ("test.dat", WRITE)) == ERROR} 
abort ("Can't create data filen"): 
printf ("Pile opened for sequential writingin"); 


Listing 5 continued on page 94 


You Can't Outrun Memories. 
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Listing 5 continued: 


for (3 = 0j jJ « FILESIZE; ++3} 
1f (write (fd, "x*,1) == ERROR] 
abort ("Unexpected EOF in writing data filain"); 
if (close (fd) |= OKCLOSE) 

abort ("Error closing data Falei\n" 4; 
else 

printf ("Normal termination writing data File\n"}; 
1f (({ fd = open ("tàágt.dat", UPDATE)) == ERROR) 

Bbort("Can't open data file for random reading and vritihngin"): 
else printf ("Fils opened for random reading and writing\n" }; 
for (i = 0; 1 « COUNT; +441) 

[ 

$ = random (FILESIZE): 

if (1 ¢ OL) 

1 * (jy 
if (FILESIZE — j « GDDNUM) 
continue 
if ((pos = lmeak (fd, j, BEG)]) == -1L] 


ábort ("Error seeking to random offsatin"), 
if (read (fd, buffer, ODDNUM) = READENR) 

abort ["Erzror reading at random offset*in"]; 
j = random (FILESIZE); 
if (j « UL) 

J = (-2): 
if (PILESIZE — j « ODDNUM) 

continue; 
if ((pos = laeek (fü, J, BEG)) = -LL) 

abort ("Error seeking to random offsetin"); 
if {write (fd, buffer, ODDNUM) == READERR) 

abart ("Error writing at random offsestin"); 


} 
if (Close (fd) [9 OKCLOWE) 

abort ("Error closing data file\n"); 
else 

printf("Normal termination From random reading and writingin" j; 
] 


long random (size) 
long size; 
[ 
seed = seed * A + C: 
raturn {saad & size); 
} 


abort (message) 
char 'mesaAge; 


printf (message), 
exit (ERROR) 
! 


Text continued from page B8: 
could see no easy way around—so it 
sat on the bench. 

Because the Mark Williams com- 
piler does not support low-level I/O, 
we compiled a special version of the 
program that has the same algorithm 
but uses high-level function calls 
(fread instead of read, fwrite instead of 
write). We assumed that this would be 
slow but would at least work. Amaz- 
ingly, Mark Williams C finished 
third. Scoring a hat trick, Lattice took 
this benchmark as well, 

Let's take a closer look at the com- 
pilers (see also table 2). 


Mark Williams CC86 

CCB6 has the most professional feel 
of any package we tested. It makes a 
good attempt at full Kernighan and 
Ritchie and Unix version 7 com- 
patibility. Of all the compilers, CC86 
is by far the most efficient at using 
buffered I/O functions such as fopen, 
fread, and fseek (high-level I/O func- 
tions). On the other hand, CC86 
does not support low-level file I/O 
(Le. block I/O functions such as 
open, read, lseek). This decreases its 
portability (we couldn't run our low- 
level benchmark) but in no way 
reduces CCB6's ability to function. In 
fact, CC86's benchmark results in 
high-level /O compare favorably in 
execution time to the results of the 
other compilers’ low-level bench- 
marks. 


BREAKTHROUGH 


all you need is a modular wall plug: it requires N 
keyboard and the Modem will do the rest. 


cation software integrated in the Modem, no more guessing as to which Software to usa, 
*The SOFTCOM is a Communications Software Package far PC Microcomputer Users. 


Call and Place Your Order Today 
ORDERS ONLY 1-800-323-2666 
For Information Call 312-459-8881 


INCOMM 


Division of Interbusiness Corporation 
115 N. Wolf Road 
Wheeling, IL 60090 
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*The STARCOM is our latest compact, most technologically advanced, 300/1200 BPS, SUPER INTELLIGENT AUTO DIAL MODEM. The STAR 
COM is our second generation product, utilizing my 3 LSI Chips, packaged in a custom designed reinforced plastic case, With the STARCOM, 
TELEPHONE, simply key in the phone numbers from your Terminal or Microcomputer 


*The OSCOM is another New Product designed for tha OSBORNE* Computer Usar. To simplify its use by providing the necessary communi- 


We Offer Very Generous Discounts To Our Dealers 
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TEK 2200 oscitiascors 


THE PERFORMANCE/ 
PRICE STANDARD 


Now. Tektronix 60 MHz Performance 
is just a free phone call away! _ 


Wide-range verti- 
cal sensitivity: 
Scale factors from 
100 Vidiv (10X 
probe) to 2 mV/div 
(1X probe). Accurate 
to * 39e. Ac or dc 
coupling. 


Two high-sensitivity 
channels: dc to 60 
MHz bandwidth 

Irom 10 Vidiv to 20 
mVidiv; extended 
sensitivity of 2 
mV/divat - 50 

MHz. 


These easy to order scopes are 
* 4 that it's not expensive to 

ave advanced, 60 MHz perform- 
ance from Tektronix on your 
bench. It's just practical! Feature 
for feature, the Tek 2213 and 2215 
set a price/performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three-year warranty on all labor 
and parts, including the CRT. 


So advanced they cost you 
less: $1200* for the 2213! $1450* 
for the dual time base 2215! 
These low costs are the result of a 
new design concept that utilizes 
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"Price F.O.B. Beaverton, OR. Price subject to change. 
"'Twea-year warranty apples to 2000 Family oscilloscopes 
purchased sher 1-1-83. 


Copynghi © 1983 Tektronix. All rights reserved TTA 371-1 


— 


Delayed sweep 

measurements: 
Accurate to +3% 
with single lime- 

base 2213; lo 

* 1.5% with dual 
lime-base 2215 


Sweep speeds: 
from 0.5 s to 50 ns. 
To 5 ns/div with X10 
magnification. 


Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal. 
external and line 
sources; variable 


Probes included. 
High-performance, 
posilive atlachment 
10-14 pF and 60 
MHz at the probe 
lip 


holdoff. 


tektonik 


fewer mechanical parts than any 
other scope. 


Yet there's no scrimping on per- 
formance and reliability. You have 
the bandwidth for digital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


Scope. Three-year warranty.** 
Probes and expert advice. One 
free call e it all! You can order, 
or obtain literature, through the 
Tektronix National! Marketing Center. 
Technical personnel, expert in oscil- 


loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15-day 
return policy, full Tektronix warranty 
and worldwide service back-up. 


Order toll-free: 
1-800-426-2200 
Extension 83 

In Oregon call collect: 
(503) 627-9000 Ext. 83 
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Computer Digital 


Feature Innovations Research 


Number of 
Passes 
source for 
Library 

8080 Model 
Small Modal 
Medium Model 
Compact Modal 
Big Model 
Initialization 

Bit Fields 


Register 
Variables 


Floating Point 
8087 Support 


Eg 


Overlay 
Managar 
Produces 
Assembly 
In-Line 
Assembly 


Assembler 
Format 


$ à 853 8333432526 


Relocated 
Format 


Lattice — Mark 


Mark Supersoft 
DaSmei Williams 


fa 


28S BRESEBZE 2B 


Table 2: Comparison of the features of the six compilers. 


CC86, tailored for production pro- 
gramming, is full of features that 
speed up the programming process 
and encourage portability, For exam- 
ple, it includes an extensive library 
(27K bytes) of header source files that 
define commonly used structures, 
operating-system interfaces, and 
memiory-allocation conventions. This 
promotes consistency, and thus por- 
tability, between C programs within 
an operating system. It also saves 
time because most C programmers 
would otherwise be required to 
generate their own header library. 

The compiler runs four passes that 
may be invoked individually or all at 
once. Its executor program is a good 
example of the package's orientation 
toward saving development time. 
Only CC86 and the DRI package 
allow you to compile and link a pro- 
gram in a single command line, 
without resorting to a submit file, Of 
the two, CCB6 is the simpler. All the 
defaults are geared toward making an 
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end product, in this case, executable 
object code. To compile and link the 
sieve benchmark, the user types 


CC SIBVE.C 


This will compile the program sieve.c, 
automatically build a loader directive 
file, and link an executable object file, 
sieve.cmd. 

A wealth of options are available, 
including the ability to compile only 
(without linking), to produce an as- 
sembly source, and to use either the 
8080 model (64K-byte total) or the 
small model (64K-byte code, 64K-byte 
data). Options allow control of disk- 
management directives and compile- 
time symbol definition, specification 
of stack, and dynamic allocation of 
memory-pool size. À wonderful 
so-called verbose option causes each 
pass to print out special statistics as 
it executes. 

Assembly source files (with the ex- 
tension .8) can be combined on the 


Small Model: 64K-byte code 


64K-byte dala, stack 


heap 
Unlimited code 
64K-byte dala, stack, 


Medium Model: 


Compact Model: 

64K-byte data 
64K-byte stack 
Unlimited heap 
Unlimited code 
64K-byte dala 
64K-hyte stack 
Unlimited heap 


Big Modal: 


Table 3: Memory allocation for the four 
different memory sizes allowed by Digital 
Research's C Compiler for CP/M-B6. 


command line with C source files to 
produce a command file. For exam- 
ple, the line 


cc program1.c program2.c program3.s 


would compile the two C source files, 
programi.c and program2.c, into re- 
locatable object files, invoke the as- 
sembler to generate a relocatable ob- 
ject file from the assembly source file 
program3s, and then link them all 
together into a command file. The 
package also includes a librarian that 
allows you to create a library and to 
add, delete, and list library objects. 
All this saves development time. 
The linker gives you considerable 
control over aligning code and data 
segments and can be passed argu- 
ments on the command line, in a file, 
or interactively. The linker has far 


more power than even a systems pro- 
grammer is ever likely to require. 

Our major complaint about the 
CCB86 compiler is that its assembler 
is not Intel-compatible, which means 
for some applications you must learn 
yet another assembler, Still, this is a 
high-quality, professional compiler 
with good portability, good efficien- 
cy, and excellent speed. 


Digital Research C Compiler 
When Digital Research speaks, pro- 
gramuners listen. Digital Research has 
begun speaking in C. DRI's C com- 
piler has arrived, and it is a biggie. 
A three-pass compiler with a ton of 
options, a relocating assembler that 
creates Intel-compatible object code, 


E 
Cliff Wilton, President 
The Computer Store 
855 Front Street 
San Francisco, CA 94111 


Dear Cliff: 


San Feanciven CA 94105 | 
Cliff Wilton, President 


The Computer Store 
855 Front Street 
San Francisco, CA 94111 


Dear Cliff: 


Here's a report on Super SpellGuard. 
In thinking how to explain the product to your 
customers, there certainly {s a lot to say. 


First, there's the general idea that nobody's 
perfect. Super v ridi i can help them look perfect 
by tracking down hard to find typos, transposed 
Jetters and even nonexistent words. 


Then there's the fact that Super SpeliGuard can 
proofread a 10-page report in under a minute, And the 
statement that Super SpellGuard's vocabulary includes 
20,000 of the most commonly used English words. 


|! Other strengths: the original SpellGuard was named 
INFOWORLD’s product of the year. This 1s the same 
basic program, only better. It also works with every 
major word processing software package available 
today, And has the affordable price of $195. It 
even comes from the makers of SuperCalc. If your 
customers don't have word processing software, you can 
always tel! them about SuperWriter, which includes 
Super SpellGuard. 


I'm looking forward to our efforts to promote this as 
a product no business should be without. 


Sales Manager 


In g how ta explaie the product to your 
customers, there cert&anby is a lot to say. 


F there's the gengfac ) dea that nobody's 
di Supe liGyagd tan help them look perfect 
by tracking dgÉwn)hafdto.find typos, transposed 
letters and evr no ) words. 


Then there's the fact that Super Spell&Guard can 

proofr a 10-page report in under a minute. And the 
stat hat Super SpellGuard's vocabulary includes 
20, the most commonly used English words, 

Other strengths: the original SpellGuard was named 
INFOWORLD's product af the year. This is the same 
basic program, only better. It also works with every 
major word processing fordie] price o available 


in Gian report on Super SpellGuard. 


| 


today. And has the afforda price of $195. It 

even comes from the makers of SuperCalc. If your 
customers don't have word processing software, you can 
always tell them about SuperWriter, which includes 
Super SpellGuard. 


I'm looking forward to our (ftot to podnot} this as 
a product no business should-beE wi tour 


By Sorcim" 2310 Lundy Ave., San Jose, CA 95131 © (408) 942-1727 


iS SOHCIM"' 


Sorcim* SuperCalc® SuperWriter and Super SpellGuard are trademarks ol Sorcim Corporation. 


a linker, a big library, support for the 
8087, support for large amounts of 
memory—this compiler has it all. 

This is the only compiler tested that 
supports four memory models, 
namely, small, medium, compact, 
and big (see table 3). This is a signifi- 
cant advance in the state of the art for 
CP/M-compatible languages because, 
finally, you are allowed to write real- 
ly big, RAM-resident programs in a 
high-level language. The different 
models allow you to select the way 
memory is allocated to the code, 
data, stack, and heap segments of 
your program (the heap is a dynam- 
ically allocated data area). 

Note the assembly code produced 
by the identical line of C source as 

by each of the four memory 

models, The assembly code in listing 
6 was produced by the following line 
of C source code, which was com- 
piled by the DRI compiler: 


WELCOME TO DIGITAL 
"EE 


The size of the code increased by 75 
percent going from the smail model 
to the big model. While the 8088/ 


printi(^ ** 
RESEARCH C 


At a Glance 
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version 1.12 


Type 


Distributor 
[503] 292-8842 


Price 
linker 


Format 
floppy disks 


Type of Complier 


Computer Needed 


[] 
Documentation 


Audience 
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Mark Willams CCB& C Compiler 


C programming language compiler 


Conuol-C Software Inc. 
6441 SW Canyon Court 
Portiand, OR 97221 


$500 for compiler, librarian, and 


54-inch or B-inch CP/M-comparible 


Produces object code In its awn 
relocatable format 


Any computer capable of funning 
CP/M-H&, MP/M-8é, or 
Concurrent CP/M-86 


59-page loose-leaf manual in 
three-ring binder 


Systems and applications software 
developers, C programmers 


Listing 6; Assembly code generated by Digital Research's C compiler for CP/M-86. The dif- 
ference in code among the four models is caused by setting the compiler for different memory- 


allocation schemes. 


Small model Medium Medel Compact Model Big Model 

(B bytes) (£0 bytas) {12 bytes) (14 bytes) 
mov &xr,Ox33 mov &ax,0x32 push ds push ds 
push ax push ax mov &x,0x32 mov AX,O0x32 
call printt calif printf pueh ax puah ax 

pop es pop as call printf callf printf 


add word ptr ep,Ox4 add word ptr ap,dx4 


8086-type processor can address a 
maximum of 1 megabyte of RAM 
(random-access read/write memory), 
not all machines that can run 
CP/M-86 can hold that much mem- 
ory. The ubiquitous IBM PC, for ex- 
ample, cannot. On the other hand, 
the Compupro 816 could, theoretical- 
ly at least, run an 832K-byte C pro- 
gram! (This would require most of a 
double-sided, double-density 8-inch 
floppy disk to hold the abject code 
alone.) 

A count of clock cycles required for 
each routine reveals that the code 
would run about 36 percent more 
slowly on the big model than on the 
small (42 clock cycles versus 57). This 
is what people mean when they say 


LO [beta version) 


Digital Research inc. 
POB 579 


140 Central Ave, 
Pacific Grove, CA 93950 
(408) 546-5230 


linker 

floppy disks 

DR! relocatabie format 
CPIM-86, MP/M-86, or 


Concurrent CP/M-B5 
167-page manual 


developers, C programmers 


C programming language complier 


$600 for compiler, librarian, and 


54-inch or &-inch CP/M-compatible 


Systems and applications software 


that the peculiar architecture of the 
8088/8086 family makes it awkward 
to take advantage of its 1-megabyte 
address space. Fortunately, the 8088/ 
8086 family from Intel keeps getting 
faster (especially the 80286), so this 
sacrifice of execution speed could be 
quite tolerable. 

Our first benchmark can be com- 
piled and linked with the following 
command line: 


dre sieve -asieve 


Twenty-three options and eight sub- 
options (i.e., options to the options) 
are available when running the com- 
piler. You are allowed to specify the 
memory model desired, use the 8087 


Digital Research C Compiler version Computer Innovations C86 version 
1.33 


C programming language compiler 


Computer Innovations Inc. 
10 Mechanic St, Suite J 
Redbank, NJ 07701 

[201] 530-0995 


$385 for compiler, librarlan, and 
linker 


54-inch or &inch CP/M-compatible 
fioppy disks 


Produces assembly or object code in Produces relocatable object code 


Any computer capable of running t4 computer capable of running 


P/M-B5, MP/M-86, or 
isl rale CP/M-86 


[2-page loose-leaf manual in 
three-ring binder 


Systems and applications software 
developers, C programmers 
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With 3M werten your computer never forgets. 


3M diskettes remember everything, every time. Because at 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 
We're constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 

Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 
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math coprocessor generate or sup- 
press source and assembly listings, 
invoke the linker, direct disk I/O, and 
more and more. 

DRI has obviously made an effort 
to give its compiler Unix compatibili- 
ty. The library contains functions that 
have no place in a CP/M environment 
other than to tolerate C code trans- 
ported from Unix. For example, the 
functions chmod and chown, which 
under Unix change the protection 
mode and owner ID of a file, are 
treated under CP/M as no-op instruc- 
tions. This concern about portability 
is a very heartening sign. 

Because this is the compiler DRI 
uses, it would be a force to reckon 
with regardless of its intrinsic merits. 
Fortunately for the industry, the com- 
piler is not only serviceable but is a 
dramatic software breakthrough. It 
has broken through the memory bar- 
rier that has caused every previous 
CP/M-compatible, 16-bit, high-level 
language to flounder. At last we have 
justification for going to 16 bits, 
namely, space. The new frontier. 
Scotty, start writing code! 


Computer Innovations C86 

C86 by Computer Innovations is a 
three-pass compiler with full Ker- 
nighan and Ritchie compatibility, a 
large library of Unix version 7 and 
special machine-dependent functions 
(the largest library of all the compilers 
tested), and support for the 8087 
math coprocessor. The compiler 
package has its own relocatable ob- 
ject format and linker and includes 
source code for all library routines. 

The sieve benchmark can be com- 
piled and linked by entering four 
lines in succession: 


ccl sieve 
cc2 sieve 
cc3 sieve 
cl sieve 


C86 has proven to be a reliable pro- 
duction compiler. We have used it to 
produce a number of large commer- 
cial programs at Gifford Computer 
Systems; and, though the bench- 
marks show that C86 wins no medals 
for speed or compactness, the very 
fact that we are still in the black and 


The Serious Game Design Tool 
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Apple lIl- 48K/ one disk 
drive required 


Now Only $495 
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408-429-1551 


All major credit 
cards accepted ff 
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unbeatable price 
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have a reasonably satisfied clientele 
speaks favorably for it. We may have 
run the other compilers through their 
paces, but we have given C86 the acid 
test. 

Two important features a compiler 
must have in order to be commercial- 
ly useful are portability and reliabili- 
ty. Neither of these qualities is very 
easily measured in a benchmark. Of 
all the compilers tested, only C86 ran 
all the benchmarks as they were writ- 
ten, following Kernighan and Ritchie 
specifications, which indicates a high 
degree of portability. 

As for reliability, that is something 
that can be judged only over time, 
and so it is not really fair to the other 
compilers tested to stress this aspect 
of C86. We know C86 is reliable 
because we have relied on it. Unfor- 
tunately, we don't know of any reli- 
ability benchmark that reports back 
a bug index or a glitch quotient. All 
we can do is use the compiler as a 
professional tool and see whether or 
not it works. We should point out 
that all significant programs have 
bugs. The last bug disappears only 
when the last user stops running the 
poem. 

To a large degree, reliability comes 
down to support—the willingness 
and ability of the producer to provide 
timely fixes to problems as they are 
discovered. In the case of C86, the 
support given by Computer Innova- 
tions has been little short of heroic. 
The introduction to the C86 User's 
Manual states: "If you have any ques- 
tions, or problems, please write or 
call. We really do care and will do our 
best to help you. We are usually avail- 
able between 9 a.m. and 9 p.m. Mon- 
day through Friday, and sometimes 
Saturday and Sunday.” 

Our major complaint with (86 is 
that the interface to assembly lan- 
guage is awkward, due to the lack of 
a relocatable assembler. This con- 
trasts sharply with the DeSmet com- 
piler, which actually allows in-line as- 
sembly (a feature we love). In 
general, the C86 compiler is a solid 
product with a good track record. 
Support is excellent, to say the least, 
and improved versions have been re- 
leased regularly. It's good now, and 
it keeps getting better. 


| Memorex Reliability. 
| Now You Can Trust It 
Even Longer...For Years. 


MEMOREX 


A Burroughs Company 


€ AEI Memar Corporation. Memorex i ai registered Irademark 
ol Memerex Comornhion 


: Memorex's new 5 
year warranty on our 
flexible discs gives 

_ you more protection 
and value—at no 
extra cost. It's what you've 
come to expect from the leader 
of computer media products 
for the past 22 years. 

Memorex's "Is It Live or Is It 
Memorex?" means quality. Qual- 
ity that makes Memorex the first 
choice of millions of computer 


customers. Quality that keeps 
Memorex discs working flawlessly 
on personal and business com- 
puters—like Atari, Apple, Com- 
modore, IBM, Osborne, Radio 
Shack (TRS-80) and most others. 
Your computer data is critically 
important to you —and to us. Use 
the flexible disc you can trust 
longer. Use Memorex. See your 
dealer or distributor today. Or call 
(BOO) 538-8200 for the one 
near you. 


At a Glance 


Name 
version 1.5 


Type of Software 
Package 


Distributor 


C Ware 
1507 New Brunswick Ave. 
Sunnyvale, CA 94087 
(408) 736-6905 


Price 
and visual editor 


Format 
fioppy disks 


of Compil 
dm " abject code 


Computer Needed 
Concurrent CF/M-86 


106-page manual with 


snap-on binding 


Systems and applications software 
developers, C programmers 


Mark DeSmet C88 

The C88 compiler by Mark DeSmet 
offers a stunning amount of bang for 
the buck: the $100 C88 development 
package is loaded with excellent fea- 
tures. The compiler conforms almost 
fully to Kernighan and Ritchie and 
has support for the 8087 math pro- 
cessor. Àn additional feature that is 
a great convenience for system pro- 
grammers is support for in-line as- 
sembly-language code, using the 
fasm control. Also included is an 
Intel-compatible assembler, a fast 
linker, and a rudimentary librarian. 
And that same $100 also gets you a 
screen editor called SEE with a 
cursor-control library. 

This compiler does not have the 
maturity and finesse of the Mark 
Williams C, but it is useful, it com- 
piles faster than any of the others 
(probably because it has only two 
passes), the code it produces is fast 
and compact, and the package is very 
inexpensive. It is an ideal introduc- 
tion to C programming if you want 
to get the feel of a real, full-feature C 
compiler but don't want to have to 
choose between C and a trip to 


Europe. If you're toying with the idea 
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Mark DeSmet C Development Package 


C programming language compiler 


$100 for compller, assembler, linker, 
54-inch or 8-inch CP/M-campatible 
Produces Intel-compatible relocatable 


Any computer capable of running 
CP/M-86, MP/M-86, or 


Lattice 8086/8088 C Compiler 
version 1.03 


Lifeboat Associates 
1651 Third Ave. 

New York, NY [0028 
(212) 860-0300 


fioppy disks 


abject code 


CP/M-86, MPIM-B5, or 
Concurrent CP/M-B6 


175-page, stapled manual punched 


with tree holes 


developers, C programmers 


of taking up C, this is the way to go. 

C88 does have some drawbacks: 
being a two-pass compiler, C88 can- 
not resolve references to structures 
and data types unless they have been 
previously initialized. Some high- 
level I/O functions such as fread, fwrite, 
and fseek are not included. Also, the 
librarian is primitive (it doesn’t let 
you delete routines, only add them). 
These are by no means fatal flaws. We 
have completed some major produc- 
tion work using C88 and have been 
delighted with the extent to which its 
fast compilations speed up develop- 
ment time. 

The sieve benchmark can be com- 


piled by typing 


C88 sieve 


An executable object file is created by 
typing: 


BIND sieve 


Using a submit file on a memory 
drive, the sieve program was com- 
piled, linked, and run in 10 seconds! 

This compiler's price tag of $100 is 
startling and may, unfortunately, hurt 


C programming language compiler 


$500 for compiler. librarian, and linker: 
$395 for linker with overlay manager 
54-inch or Binch CP/M-compatible 


Produces Inte-compatibie relocatable 


Any computer capable of running 


Systems and applications software 


Supersoft C Compiler 
version 1.1.5 


C programming language complier 


Supersoft 

POB 1628 
Champaign. IL 61820 
{217} 359-2112 


$250 for compiler; assembler and 
linkedloader not included 


54-inch or B-inch CP/M-compatible 
floppy disks 


Produces ORFcompatibie 
assembly language 


Any computer capable of running 
CP/M-B6, MPM-84, or 
Cancurrent CP/M-84 


Bi-page icose-eaf manual 
in Ihree-ring binder 


Students Interested in learning 
about assembly source 
libraries for C 


its sales. It might be difficult to con- 
vince dealers to carry this compiler 
because the profit on a $100 sale bare- 
ly pays for one invoice and one sup- 
port call. Also, a low price is often 
associated with poor credibility. We 
are not recommending that C Ware 
raise its price, we are recommending 
that people buy the compiler—look 
at the benchmark results. The Mark 
DeSmet C compiler consistently took 
second place, except when it took 
first. 


Lattice 8086/8088 C Compiler 

The Lattice compiler may be the 
one for you if you need code that 
really flies. Using the Olympic scor- 
ing system, Lattice was the overall 
winner in our benchmark speed 
trials (three golds, a silver, and a 
bronze). The powerful two-pass Lat- 
tice compiler supports full Kernighan 
and Ritchie (with the exception of 
register variables as of now) and pro- 
duces Intel-compatible relocatable 
object code. This code can then be 
linked using Plink86, a remarkably 
versatile linkage editor from Phoenix 
Software Associates. 


Plot 


your next meeting 


vourself. 


Read how 2 pens can become 
your best presentation tools. 


Introducing the New Personal ^ Count on it. 
Computer Plotter from The 7470A is built the Hewlett- 


Hewlett -Packard. 


Now you can use your personal 
computer to generate your own presen- 
tation charts, graphs, and pie charts. 
How? Simply add on the new high 
quality, low cost HP 7470A 
Personal Computer 
Plotter. ~ 

The 7470A helps you 
save time and save money, and 
lets you communicate quickly, accu- 
rately and effectively. 


Quicker understanding. 


Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man- 
ually for your next presenta- 
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter does 
the communicating for you. 
Quickly. Logically, And with 
off-the-shelf software avail- 
able from most HP dealers. 


Fast and pretty. 


The 7470A gives you high plotting speed with excellent 
line quality...faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,575. (U.S.A. domestic suggested retail price.) 


p————————————————————— —- 


| Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 


| Name 

Company 

| Address 

| City, State & Zip 
| Phone Number ( ) 
i 


My computer is 


eds to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 — Attn: Nancy Carter 


Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability. 


Pen pals. 


The HP 7470A has 

— two single-pen stables. 
Simple pen changes give you 
multi-color plots ín your choice of ten 
coordinated colors, Pens are automatic- 
ally capped and stored. 


— An option you'll want, too. 
For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar- 
encies for overhead projectors. For "I need it tomorrow 
at 9:00 A. M.!" meetings, it's a necessity. 


Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 

Mail the coupon below and we'll send you — absolutely 
free — a sample plot, a more detailed brochure, and a 
sample overhead transparency. 

Then...stop in at your nearest Hewlett-Packard 
Dealer. See the HP 7470A in action. Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations. 


When performance must be measured by results 
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—PURCHASING AGENT- 


has made some changes! 


What's now? *New telephone number. «New address closer to our 
Silicon Valley suppliers. «New corporate structure. 


What's the same? We still act as your buying agent, buying micro- 


computers, peripherals and software for you at wholesale prices. We 
still can buy 6,600 different products for you — all equipment is new, 


with full manufacturer's warranty. 


Call us for your net price on any product not listed. 


t | Your Nel Your Nel 

COMPUTERS ‘OX Me! COMPUTERS — "or P»! — PRINTERS A 
Alpha Micro 1000VFF $5,060 ISM compatibles & peripherals Anadex 95014, 2 7Ktuf 1.300 
Alpha Micro 1000VWF 46,957 Corona able 2.255 Brother. p Qoisy 783 
Alpha Micro 1042V, Columbia system 779 C. itoh, F-40, dolsy 1,200 
128K, 32 meg. 15,433 Davong 5 meg. HD 1249 C. foh 84640, par. 999 
Allos 3000-10 5.499 Diablo 630 A 4.775 Daisywtrter ABK asy 1,150 
Allos 8000-12 6.599 NEC 3550 720 Diablo 620, 25 cps, daisy 890 
Altos 580-10 4.779 Seana CALL Diablo 630, daisy 2.045 
Altos 5-150, MP/M 2.400 — Morrow MicroD MD-2 1.245 Gorilla banana, 50 cps. 199 
Altes 5-50. MP/M 3950 Mornow MicroD. 1.6 meg. 1.631 IDS Prism 132 all opis 1,430 
upro Godbout NEC 16 bil APC HO-3 QU NEC 3510 1,458 
$ys. B16/A" 4.200 — MEC APC WP2 (MO-3) 5.775 NEC 7710 2.004 
Sys. B46/A, Ram21" 4,275 X Northttor pring a 2.324 Okaa 92. poraliel 510 
Sys BAG/C.Rom21* 6733  Morfnstar Adv w/15 meg 4.649 Okidata 93 witractor 943 
Sys. 816/D* 40,324 — Onyx CALL Okidata B4. poraliel 1.024 
Sys. 846/68K " 6,632 Pied Piper | 1 055 Qume 11/40 -- wilnt'Toace 1,359 
"completely assembled Sage il 3.410 foly +600. witractor 789 
M-Drive-H 1.250 Sage l¥ wi45 meg. 5.690  Terasinsh T810 bose — 1240 
68K 513 — Sanyo 1000 wis re 4.540 Texas Instr. TIB40LO 1,789 
CPU-Z 6 Mhz 258 . SeoMeGozella, h disk 5.970 Toshiba P1350 1,673 
cod. 128K, 12 Mhz sn deo T5-80 2.598 Transtar 130 693 

sk 2. nard disk contr Téeieodeo 15-803 2.027 
Pragmatic 20 2.990 — Tetevideo TS- 5,143 OTHER PERIPHERALS 

—— Omeg. 4486  Tolevideo TS-1602G 3.445 Amdek Color Il monnta 610 
Eagle l) 1.575 . Televideo T5-1602GH 5,385 Corvus 18.3 meg 3,423 
Eagle 1620 2999 vector 4-20 3.637 wimirtor 3.995 
Eagle 1530 4.699 Vector 4:30 4,547 Hayes Smorimodeam 1200 535 
Eagle P.C. 2,099 vector 4-40 4,961 Houston Instr. DMP-42 2,324 
IBM companbles & penpherats . 2.874 Morrow 20 wicont 3,650 
Amdek Color ili monio 429 Zenith ZF-400-24 2,525 Qume QVT 102A term. 542 
AST MC 277 . leni ZF-410-22 3.099 Qumae qQVT 103G term 708 
Baby Blue 525 = Zenith ZF-120-22 3,176 Teievideo 925 term. 744 
Prices subjeci to change without notice B-83-B 


The Purchasing Agen! Philosophy, Part 2: 

s Don't delay buying o computer just because a new development 
has been announced and will be out soon; this condition wil! always 
exist and you will never buy a computer. 
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PURCHASING 
AGENT, INC. 


5/4 Weddell Drive, Ste. 5 
Sunnyvale, CA 94089 


(408) 744-0646 
Open Monday thru Friday, 8-5 PST 
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The library included with the com- 
piler implements a large subset of the 
Unix version 7 C library and contains 
a number of useful non-Unix func- 
tions as well. Because the library 
does not include the buffered I/O 
functions fread or fwrite, we were 
unable to run the high-level file I/O 
benchmark. 

Our sieve program can be compiled 
by entering 


Icl sieve 
followed by 


ic2 sieve 


Linking the sieve program with 
Plink86 is a little trickier. You type 


Plink86n 


then, when the => (prompt) ap- 
pears, you enter the following lines 
(without waiting for any intervening 
prompt): 


Output sieve.cmd 

section code group pgroup 

file c, sieve 

section data max 1000h group dgroup 
lib Ic.lib 


The Plink86 linker is not the sim- 
plest linker we have ever seen, but it 
appears to be able to do everything 
except write articles. One reason link- 
ing a C program with Plink86 is so 
complex is that unlike, say, the Mark 
Williams linker, Plink86 is a general- 
purpose product and so its defaults 
are not designed to make it easy to 
link CP/M-86-compatible C 
programs. 

À great advantage to using the 
Plink86 linker is that its extended ver- 
sion (which costs an additional $395 
above the price of the standard com- 
piler/linker package) has a trans- 
parent overlay manager for creating 
programs with more than 64K bytes 
of code (the most code possible with- 
out using overlays). This feature 
allows you to create programs that 
will load library routines from disk as 
needed during program execution. 
The Digital Research compiler is the 


Circle 56 on Inquiry card. «ammai 


Presenting Hyperion™, the world's 


most powerful, portable computer 


di 
Hyperion is a true portable, 
weighing in at only 18 pounds. It is 
light on the eyes with its European 
amber screen and styling. But heavy 
on performance with many 
standard features which are 
expensive necessities for other 
personal computers. And all for a 
price that's less than A expect. 


Hyperion is bright. dies EE 
with the world is easy with our 

i ed voice and data 
package. Standard is our 256K RAM 
memory, essential for the new 
generation of application 
programs. 

Hyperion has the same processor, 
graphics and operating system as 
the IBM P.C. However, an improved 
keyboard ties the function keys to 
our screen soft keys. All this means 
Hyperion can run popular IBM 
software right off the shelf — Visi 
Calc!, Word Start, Data Base {It and 
many, many others. 

Hyperion is the rising star in personal 
computers. Catch a rising star 
today, 


developed for the busy professional. 


5/4", 320K bytes, IBM compatible 


.. Virtual Rom Disk (Up to 460K)" 

Sym ' Nor-glare amber 
&5956549925920» Graphics — IBM PC compatible 
Full 80 x 25 character format 


the world’s most powerful 


,.. 5 07 40 MB of hard disk 
Up 3o 7 slots for IBM 
patible cards 


'Visi Calo is a trademark of Visicorp 

TWord Star Is a trademark of Micropro 
Intemational Corp. 

Data Base Il is a trademark of Ashton Tate 
'Mullipian is a trademark of Microsoft Corp. 
423 Is a trademark of Lotus Development Corp. 


portable computer 


The Bylec Group North America: (513) 226-7255; Telex 053-3358 
Europe: U.K. 04026 4926; Telex 894222 


only other one tested that supports 
overlays. 

Though this overlay technique 
generates programs that will run 
more slowly than the RAM-resident 
code supported by the Digital Re- 
search compiler, it does have the ad- 
vantage of conserving memory use, 
which can be especially important in 
a multiuser MP/M-86 system. Even 
this sacrifice in speed can be mini- 
mized if overlays are restricted to a 
program's seldom-used options, in 
which case, overlays would allow an 
application program lots of conve- 
nient extras that might otherwise 
have been eliminated due to lack of 
space. 

We have maintained a polite silence 
concerhing the documentation that 
comes with the other compilers. With 
Lattice, we have to say that the docu- 
mentation is superb. Only DRI even 
comes close. 

In general, the Lattice compiler is 
a sophisticated, high-performance 
package that appears to be well 
suited for development of major ap- 
plication programs. It is unfortunate 
that the CP/M-86 version of Lattice 
was released only recently so we 
have not been able to use it in pro- 
duction work. The benchmarks, on 
the other hand, speak for them- 
selves. Lattice is a real performer. An- 
nounced improvements are a debug- 
ging facility, support for register 
variables and for the 8087 math 
coprocessor, and an additional level 
of optimization for speed (this should 
be interesting, because Lattice al- 
ready seems to be the fastest). 


Supersoft C 

The Supersoft C compiler was 
unable to run three of our five bench- 
marks due to its failure to support the 
long data type. We were actually re- 
lieved that Supersoft had this failing 
because the process of producing ex- 
ecutable code through the Supersoft 
compiler is like pulling teeth, 

The great problem with the Super- 
soft C compiler package is that it has 
neither a linker nor a library-search 
feature. This means that to compile 
a program easily, you must include 
all library files (either on the compiler 
command line or with an finclude 
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statement in the source file). This will 
ensure that all necessary library rou- 
tines will be compiled with your 
code. It also ensures that all un- 
necessary library routines will be com- 
piled with your code, thereby result- 
ing in an enormous object file. 

To create a smaller object file, you 
must cull the specific library func- 
tions required by your program from 
the Supersoft library source files, as 
well as extract the library functions 
called by those functions. You then 
use your favorite editor to patch all 
these together into a single file and 
include this new file when you com- 
pile your program. 

In the two benchmarks we ran, we 
used the CRUNT2C library module in 
toto and an editor to extract from the 
FORMATIOC module the source code 
for printf. We then extracted the rou- 
tines that printf called and included 
them all in a library we called printic. 
We compiled the sieve program with 
the following commands: 


CC sieve.c crunte.c printf.c 
cod2cod sieve.cod 
C2i86 sieve.u 


This created assembly source code, 
which we assembled with the Digital 
Research assembler ASMB6 using the 
following command: 


asm§é sieve 


This produced an object file of type 
.H86, which we fed to the CP/M-86 
loader, GENCMD, to produce an exe- 
cutable file called SIEVE.CMD. We did 


this by typing 
gencmd sieve datajxtff] 


Compared to the other compilers 
tested, the compilation time of the 
Supersoft product seems to be for- 
ever. More precisely, it is 47 times 
longer than the DeSmet compiler. A 
saving grace of the Supersoft com- 
piler is that it gives the complete 
source for its Hbrary—a feature 
shared only by the Computer Innova- 
tions compiler. 


The Elusive Ideal of Portability 
Though portability is one of the 


most prized characteristics of C, we 
were surprised at how difficult it was 
to find code that would run on all six 
of the compilers, Most surprising was 
that the five compilers we considered 
the most significant had only 14 


library functions in common. This is 


despite the fact that some of these 
compilers include as many as 100 
library functions. No two compilers 
handled direct movement of data that 
was bound for memory in exactly the 
same way, and, as might be expected, 
the compilers had little in common 
regarding the handling of functions 
dependent on either the processor or 
the operating system. 

As we stated earlier, our attempts 
at writing a routine to test disk I/O 
were futile. If program portability 
within one operating system was a 
problem, transporting C programs 
from another operating system to 
CP/M promises to be especially 
thorny. For example, a severe incom- 
patibility exists between CP/M and 
Unix. The exact length of a CP/M file 
is known only to within 128 bytes, 
whereas the length of a Unix file is 
known exactly (it has 1-byte "granu- 
larity”). This means that any C pro- 
gram written for Unix that relies on 
the operating system to provide the 
exact length of a file will be impossi- 
ble to transport to a CP/M environ- 
ment without a significant rewrite. 

On a more upbeat note, we were 
startled not just by the large quanti- 
ty, but the extremely high quality of 
C compilers already available for 
CP/M-86. By the time this article ap- 
pears, four more compilers should be 
available from Aztec, Telecon, White- 
smiths, and Epsys. Sounds like C is 
here to stay.@ 


ferry Houston is vice-president of marketing at 
Gifford Computer Systems (1922 Republic Ave., 
San Leandro, CA 94577). He wos formerly head 
of the technical departments at Computer Marketing 
Associates, Morrow Designs, and Compupro, 

Jim Brodrick, who holds a doctorate in bio- 
chemistry from the University of California at 
Berkeley, is on the software research and develop- 
ment staff at Gifford Computer Systems. He has five 
yours of experience as a C programmer and has writ- 
ten à C compiler for CP/M-86. 

Les Kent is manager of research and development 
at Gifford Computer Systems. He was formerly chief 
production programmer at Morrow Designs and is 
an authority on the Unix operating system. 


BASF QUALIMETRIC — 
ATOTALLY NEW DIMENSION OF QUALITY 


From BASF | Bones a totally new 
level of excellence in magnetic 
media - the Qualimetric stan- 
Yard, a standard so advanced — 
7 E t BASF FlexyDisks* are confi- 
Ld. backed by an extraordi- 
nary new lifetime warranty, 
The Qualimetric standard is 
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INTERACTIVE ELECTRONIC YES ON-LINE REFERENCE GUIOE NO “NAMING” OF CELLS NO 

WORKSHEET OR AREAS ' 

PLAIN ENGLISH PROMPTS NO INDIVIDUAL COLUMN NO EXTENSIVE FORMATTING NO 
WIDTHS CAPABILITIES j 


PROTECTED CELLS MULTIPLE. LINKED 


WORKSHEETS 


SORTING CAPABILITY 


VisiCalc was a swell idea 
for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet, calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. 

Make comparisons. Compare Multiplan to any of 

the earlier electronic worksheets. We've given you some 
"prompts" above. 

Compare learning time. Multiplan's tutorial book brings 
you up to speed. Fast. But Multiplan doesnt stop there. 
Multiplan's On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 

Compare ease of use. All Multiplan prompts are 

full length words or phrases. And Multiplan provides 
"naming. the ability to assign a plain English name to any 


"Based on features m releases VC-202BO-AP2 and VC-156YO-IBM 
ot VruCalc on the Apple li and IBM-PC respectively. 


cell or area. "Gross Profit = Sales—Cost" rather than 
"“AA44=AZ23—BK 154." Which means you can work 
more intuitively. And faster. 

Compare utility. Multiplan lets you link related work- 
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 

any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 

Compare reports. Not iust the work you can do, but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha- 
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 

sold and conveniently rank by sales performance. The 


INTERACTIVE ELECTRONIC YES ON-LINE REFERENCE GUIDE YES "NAMING" OF CELLS 


WORKSHEET 


PLAIN ENGLISH PROMPTS YES INDIVIDUAL COLUMN 
WIDTHS 
PROTECTED CELLS YES MULTIPLE. LINKED 
| WORKSHEETS 


OR AREAS 


YES EXTENSIVE FORMATTING 
| CAPABILITIES 


YES SORTING CAPABILITY 


Multiplan is a great idea 
for now. 


result is a more meaningful and useful presentation of data. 


Compare availability. With Multiplan, you're not 
limited to a single range of computers. Multiplan is avail- 
able for Apple* and for microcomputers that run 
MS"-DOS, XENIX™ or CP/M-80* operating systems. 
Multiplan supports both 40- and 80- columns on the 
Apple Il. 

Compare the source. Microsoft was the world's first 
microcomputer software company. Today, Microsoft 
software is running in well over a million installations. 
worldwide. Languages. Utilities. Business programs. All, 
maintained at the state-of-the-art. 

Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerful, user-oriented features 
to any electronic worksheet on the market. If you've 
been using VisiCalc, Multiplan’s ability to directly utilize 
your VisiCalc files lets you easily upgrade to Multiplan. 
And that's just another of the many features designed 


to make Multiplan the electronic worksheet for 
now. And years from now. 


BETTER TOOLS FOR MICROCOMPUTERS 
MICR&SSOFT. 


Microsolt is 8 regs- 
tered trademark, and 
Multiplan, XENIX, and 
MS are trademarks ol 
Microsolt Corporabon 


DEPARTMENTNO.31 | 
1-800-547-3000. | 


In Oregon. cali cofiect: 503-244-5500. 


YES 


YES 


Five C Compilers for CP/M-80 


Find out which is fastest, which is standard, and which is easiest 


Choosing a C compiler is not a 
trivial task. That is clear to me after 
spending several weeks comparing C 
compilers for 8080-family microcom- 
puters running under the CP/M-80 


Kernighan and Ritchie complete 

Kemighan and Ritchie standard 
library 

source for Korary 

source for runtime routines 

separately linkable modules 

preprocessor arguments 

intermediate assembler file 

In-line assembly language 

I/O redirection 

library manager 

debugging aids 

floating-point arithmetic X 

MBO-compabble code [2] 

requires CP/M 2.0 

System size required (kilobytes) 56 

disk space required (kilobytes) [1] 134 

size of manual (pages) 86 

list price 


“ax X X X X X MX 


$199 


to use 


by Christopher O. Kern 
operating system. I found that there 
is considerable variation in the time 


required to compile programs, the 
speed with which compiled pro- 
grams run, and the size of the ex- 


C/80 Whitesmiths 


[6] 


Telacon 


58 B1 
16 


49.95 200 


[1] Minimum for compiling and linking a program 
(2] Optional 
[3] No native floating point; supplies library functions to provide long and floating-point arithmetic 
14] With Microsoft MBO/LBO relocating macroassembler (not supplied) 

[5] AssemblyJanguage source files can be combined with C source files at compile time 
(6] Follows Unix version 6 rather than version 7 compiler 

[7] Includes manual pages for several operating systems 


Table 1: Summary of the features of the C compilers. 
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ecutable machine code that is pro- 
duced. The compilers I tested were 
Aztec C version 1056, BDS C ver- 
sion 1.5, C/80 C version 2.0, Telecon 
C version 2.7, and Whitesmiths C ver- 
sion 2.1 (see "At a Glance"). I have 
summarized the features of these 
compiler packages in table 1, and I'll 
discuss my impressions of them in- 
dividually in this article. 


About C 

The C programming language is a 
natural for 8-bit computers. C is con- 
siderably more powerful than assem- 
bler but still permits access to most 
of the host computer's basic machine 
operations. It is simple enough to be 
completely implemented for a com- 
puter with a limited instruction set 
and a relatively small main memory. 
It is potentially quite portable 
because it interfaces to the host com- 
puter through a standard input- 
output (I/O) library. And it's easy for 
amateurs like me to learn. 


The Test Programs 
I decided at the outset that there 
were at least four major tests I wanted 
to perform on each compiler. The first 
test was for efficiency in accessing 


Because VT10O users 


deserve more than just 


VT100 compatibility. 


THE CONCEPT DISPLAY TERMINAL 


VT10O compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard conformance...and VT10O compatibility is something else. 


Only from Human Designed Systems. 


A good news/great news story from Human 


Designed Systems. 
First the good news. The concept AVT display 


terminal gives you everything you need in an 
80/132-column ANSI/VT100-compatible display 
terminal. And at a very competitive price. 


Now the prem news. The concept 
AVT display terminal provides an 
exciting, new set of capabilities that 
lets you do much more. Without 
changing the price. 


It starts with ANSI standard conform- 

ance, DEC software compatibility, and 
80/132-column capability, and extends that even 
further by offering eight pages of displa 
memory to relieve the interactive user of the 
need to generate unnecessary hardcopy 
printouts and to provide the 4 ves 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text; by enabling users to 
permanently configure a terminal for their needs 
or applications; by providing functionality 


designed to improve the effectiveness of slow- 
speed applications; by enabling users to create 
true windows within display memory; b 
providing programmable function keys which 
transmit data and/or execute terminal 
commands; by providing up to three additional 
communications ports for connection to other 
peripherals and computers; by | 
roviding flexible user networking | 
unctionality for use in a wide range of - 
different applications, including 
multiple computer connections; and 
by doing much more. 


VT100 compatibility and ANSI 
standard conformance. Add it to the concept 
display terminal's 132-column performance, in 
ASCII or APL/ASCII models, with multiple 
computer capabilities, windowing, | 
programmable function keys, multiple pages of 
memory, and much more, and you can see why 
Human Designed Systems has given terminals a 
new meaning...and that means true economy. 


human designed systems, inc. 
3440 Market Street, Philadelphia, PA 19104 


"Quantity one. OEC and VT are trademarks of Digits! Equipment Corporation. — 215-382-5000 Circle 195 on inquiry carc 


Human Designed Systems. We're redefining terminal performance. 
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automatic variables, which come into 
existence only when a particular 
function is entered. As soon as the 
function is exited, the variables are 
discarded. [n other words, automatic 
variables exist while the function they 
belong to is actually executing. They 
are a problem on an 8-bit computer 
because of its shortage of registers 
and its limited addressing modes. 

À good choice for this test was the 
Sieve of Eratosthenes program for 
generating prime numbers that Jim 
and Gary Gilbreath used in their ar- 
ticle "Eratosthenes Revisited: Once 
More Through the Sieve" (see the 
January 1983 BYTE, page 283). It has 
quite a few variables, which are con- 
stantly being juggled among machine 
registers so that arithmetic and logical 
operations can be performed on 
them (see listing 7). To make the test 
as pure as possible would require 
moving the array of flags into the 
function proper, i.e., making the ar- 
ray an automatic variable instead of 
an external one. 


The second test I wanted to per- 
form was to measure the efficiency of 
each compiler in coding function 
(procedure) calls. Because good C 
style encourages the use of many 
small functions instead of a few large 
ones, I wanted to see how much 
overhead was associated with enter- 
ing and leaving a function. 

To do that, I wrote a program to 
compute a Fibonacci series recursive- 
ly. The Fibonacci function, F(x), is de- 
fined as: 


F(x) = 1 forx s 2 
F(x) = Fix- 1) + F(x-2) forx > 2 


(see listing 2). Because only one vari- 
able is involved and relatively little 
processing is performed on it, the 
Fibonacci program is a good test of 
function overhead. 

Many C programs read or write a 
file one character at a time. Because 
Inost operating systems won't let you 
do that, at least not efficiently, the 
standard library supplied with each 


Listing 1: The prototype of the primes program, which was written in the version of C 
described by Kernighan and Ritchie; it generates primes using the Sieve of Eratosthenes method. 
The program's purpose is to test the compiler's efficiency in using automatic variables. This 
is the basic version of the program that was tried on all the compilers; some modifications 


were necessary to get tt lu run on each one. 


Ar 
A>type sievel.c 
SIEVEl.C? 


A»type b:mieesl,.c 
$includs "ztdio.h" 


Sdafina SIZE B190 


Bdefine FALSE D 
Bdefine TRUE 1l 
char flag[512E + 1]: 
main{ } 
i int i, 3, k, count, prime; 


printf("10 iterations: "); 


for (i a 1) i «e MTIMES; i++) ( 
Count = 01 


JP Size of number array */ 


/* compute primes using sieve of Eratosthenes */ 


For (1 ü; j «= SIZE; €) 


flag(}) = TRUE; 


for (j = 0; j «= SIZE; j++) f 
if (flag[i] — TRUE ) { 
prima = j + J + 3; 
for ik = j + prime; k «= SIZE) k +a prime) 


count; 


printf(^*1d primes. n", count): 
riti); 
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flag[k] = FALSE; /* discard multiplen*/ 


of the C compilers includes several 
functions to perform buffered I/O (in- 
put/output). 

Here is how it works: a file is read 
into a buffer in relatively large 
chunks. Then it is parceled out to the 
program byte by byte. In writing to 
a file, the process is reversed: the file 
is assembled in the buffer 1 byte at 
a time. When the buffer becomes 
full, it is "tlushed'-—written out to the 
disk in a single, relatively efficient 
operation. 

My third test program simply 
copies its input to its output (see list- 
ing 3a). I knew that the results of this 
test would in large part reflect the size 
of the buffers used by each compiler. 
As a rule, the larger the buffer, the 
faster the program would run; but 
the results indicate that other factors 
are at work as well. 

Finally, I wanted to see how each 
compiler package performed in han- 
dling strings. Strings in C are just ar- 
rays of characters, delimited by a 
single null or zero byte. Internally, 
each character is represented by an 
Offset to a pointer variable. The vari- 
able points to the starting address of 
the string in the computer's memory, 

Pointers are used quite a bit in C 
programming, much as they are in 
assembly programming, and in shatp 
contrast to languages like BASIC and 
Pascal, which can operate on strings 
directly. In C, several crucial library 
functions perform basic operations 
on strings, such as measuring or 
comparing them. 

I used a program to sort lines of text 
alphabetically to test each compiler's 
string-handling ability. The only 
problem was how to read the test 
data into the program. To eliminate 
any variation among the packages in 
performing file I/O, I decided to have 
the program take its input from the 
console (see listing 4 on page 121). 

But instead of typing in the lines by 
hand—which obviously would have 
injected an uncontrollable variable 
into the test procedure—I read them 
from a file using Microshell. Micro- 
shell is a replacement CP/M-80 com- 
mand interpreter that allows the "re- 
direction” of console input. In effect, 
the program thinks it is getting its in- 
put from the console when in fact it 
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is getting it from a file. (See my re- Listing 2: Prototype of the lib program, which uses recursion to compute a Fibonacci series. 


view, "Microshell and Unica: Unix- 
style Enhancements for CP/M,” 
December 1982 BYTE, page 206.) Be- 
cause Microshell performed the file 
I/O, the time required to read the data 
was the same in all the tests. 

All the prototype test programs 
were written to conform to the stan- 
dard set out in The C Programming 
Language, by Brian W. Kernighan and 
Dennis M. Ritchie (Prentice-Hall, 
1978). This is the "bible" of C pro- 
gramming and a fine tutorial intro- 
duction to programming in general. 
All the compilers tested cite it. As it 
turned out, only one—Aztec C— 
really followed it. 


The Method 

As each compiler arrived, I tried it 
out on each of the prototype test pro- 
grams. Usually I had to make some 
changes to get the programs to com- 
pile. Only the Aztec compiler ac- 
cepted all the prototype code without 
modification. 

The copy program would not work 
with the BDS compiler because the 
file /O functions in the BDS library 
are nonstandard (see listing 3b). Both 
the copy and sort programs had to be 
changed before they could be com- 
piled with C/80 because the C/80 lib- 
rary does not include the common 
string comparison and measurement 
functions. 

The Telecon compiler surprised 
me. It couldn't handle the addition of 
two constants in the subscript of an 
array declaration (e.g., array[SIZE + 1]) 
such as that used in the primes pro- 
gram. And the Whitesmiths compiler 
until recently came with its own idio- 
syncratic "standard" I/O library; as a 
consequence, all the programs 
needed minor changes (see listing 3c 
for an example). [Editor's note: While- 
smiths has fixed this by offering an addi- 
tional Unix-compatible I/O library that 
has all of the standard C func- 

tions... , B.R.] 

These initial tests and conversions 
gave me some experience with the 
compilers I was not familiar with. I 
had used BDS C and C/80 before, but 
I wanted a uniform environment for 
the actual timing tests. I made up a 
set of identical floppy disks, which 


Text continued on page 122 
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The recursion fests the compiler's handling of function calls. 


#include "atdio.h" 


/* number of times to compute Fibonacci value */ 


define NTIMES 10 
#define NUMBER 24 /* biggest one we can compute within 16 bits */ 
main( } /* compute Fibonacci value */ 
{ 
int 


I 
unsigned value, fib()! 
printf("&d iterations: ", NTIMES); 


for (19 1) 1 «= NYTIMES; itt) 
value e £ib( HUMBER); 


printf "fibonacci td) = Wu.in", NUMBER, value}; 


exit(0)! 
} 


unsigned fib(x) 
int x) 


if (X » 2) 
return (fib(x - 1) + fib(x - 2)» 
else 
return (1); 
) 


/" compute Fibonacci number recursively */ 


Listing 3: The copy program. This tests the compiler's buffered I/O capabilities, Listing 3a 
is the prototype; listing 3b and listing 3c are the BDS and Whitesmiths versions, respectively. 
Note that the BDS file-input and file-output functions require the programmer explicitly to 
look for and end a file with the CP/M-80 end-of-file character (represented by CPMEOF). 
In the Whitesmiths version, note the differences from the prototype in the cpmstr, fopen, Icreate, 
puic, and putimt functions. The constant values in uppercase are all defined in the standard 


header file std.h. 
(3a) 
Binclude "atdic.h" 


int aryc, 


int c 
PILE *infiie, *outfile) 
Af (argc « 3) 


/* copy file a byte at a tima */ 


errexit( "Usage: copy oldfile newfila", NULL); 


1f (stremp(argv[1], argv[2]) == 0) 


errexit("File names must be different", NULL)! 
if ((infiie = fopan(argv[1], "r")) == NULL) 


errexit("Can't open", argv[1]); 


if ((outfils = fopan(argv[2], "w")) » NULL) 


errexit("Can't create", argv[2]): 


printf("Fils te “, argvi1]); 


while ((c = getc(infile)) I= EOF) 
putc(c, outfile), 


fclosae( infile); 
folosa({outfile )) 


printf("capisd to ts.\n", argv[2z])! 
gxit(0); 
! 


Brrexiti{sl, 82) 
char “el, 82) 


{ 


/* print error message and die */ 


printf(52 == NULL ? "Asin" : "Be Bein”, sil, 22); 


axiti-1); 
] 


Listing 3 continued on page 116 
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Listing 3 continued: 
(3b) 
@include "bdascio.h" 


maln(argc, argv) /* copy file a byte at a time */ 
int argc: /* uses BDS library functions */ 
char *argv(]i 

( 


char c) 
PILE infile, outfile; 


if {argo « 3) 
errexit("Usage: copy oldfile newfile", NULL); 
if (stremp(argv[1], argv(2]) == 0) 
errexit("Pile names must be different", NULL); 
if (fopen(argv(1], &infile) == ERROR) 
errexit("Can't open", argv[1]); 
if (fcreat(argv[2], &outfile) == ERROR) 
errexit("Can't create", argv[2]); 


printf("Pile ts ", argv(1)): 


do ( 
pute(c = getc(&infile), &outfile); 
) while (c l= CPMEOF ); 


fclose(&infile); 
fclose(&outfile); 


printf("copied to ts.\n", argv(2]); 
exit( do}; 


errexit(sl, s2) 
char "al, *852; 


{ 


/* print error message and die */ 


printf(s2 — NULL 7 "4&Sin" : "te Gein", sl, s2); 
exit(-1); 


(3c) 
#include "std.h* 


main(argc, argv) /* copy a file a byte at a time */ 


int argc; /* uses Whitesmiths library functions */ 
char *argv[]; 
( 

int c; 

P10 infile, outfile; 


if (argc « 3) 
errexit( "Usage: copy oldfile newfile^, NULL); 
if (cmpstr(argv[1], argv[2]) == YES) 
errexit("Pile names must be different", NULL); 
if (fopen(&infile, argve(1], READ) == NULL) 
aerrexit("Can't open", argv[1]); 
if (fcreate(&outfile, argv[2], BWRITE) ee NULL) 
arrexit("Can't create", argv[2]); 


putfmt("Pile tp ", argv[1]): 


while ((C = getc(&infile)) i= Zor) 
putc(&outfilo, cC); 


fclosa( &infile); 
Eclose( gout file); 


putfimt( "copied to tp.\n", argv{2]}; 
e@xit( 0); 


errexit(51, s2) 
char *8s1, *852; 


( 


/* print error message and die */ 


putfmt(52 == NULL 7 "*^p*n" : “tp pin", sl, s2); 
exit(-1); 
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5102. Texas: Austin, #112, 7950 Ander- 
' son Square, (512) 451-6263; Dallas, Suite 
104, 1625 W. Mockingbird Lane, (214) 630- 


862-1784; Houston, 3642 Westchase Drive, (713) 789- 
3070; San Antonio, Suite 112, 2411 UE dia 410, 
(512) 655-0085. Utah: Salt 
Lake City, 3697 W. 1987 
S., (801) 973-7316. Vir- 
ginia: Fairfax, 2731B 
Prosperity Ave., (703) 
698-477; Richmond, 
8707 W. Broad St., (804) 
7470275; Virginia Beach, 
1448 Air Rail Ave., (804) 
464-4752. Washington: 
Renton, 266 S.W. 43rd St., 
(206) 251-9155. West 
Virginia: Charleston, 
523 Central Ave., (304) 
342-8015. Wisconsin: 
New Berlin, 2995 South 
Moreland, (414) 784-3690. 
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Hank: Here's the report you've been 


waiting for. Hope you put your system | 


on automatic and didn't wait up. 


ri j 


T 
Jn 


: WM X 


Ga 


could connect gom computer to your 
accountant's, down the street? To the 
IBM** PC at the branch office, upstate? 
Or to your favorite chess challenger. 
across country? 


With a telecomputing system by 
Hayes, you can. 

Qui y. Easily. And for the price of 
a phone call. 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300, and the faster 
Smartmodem 1200. work with an 
computer with an RS-232 I/O port. 

allow you to communicate, 
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Wouldn't it be great if. somehow. you mu 


To all reps: Price changes on follow- 
Ang items effective immediately: 
/ Ng. ELTA, 10-014A: 10-AL. 


Y " Your am telephone. 
ppn E M ply, j M 
/ i, 2 SN 


| 


yo 
DT onl 


over ordinary phone lines, all 
across America. 

But any modem will send and 
receive data. 

Smartmodems also dial, answer 
and disconnect calls. Automatically. 
Without going through the telephone 
receiver, making them far superior 
to acoustic coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps 

and communicates at 300 bps. 

For longer distance and larger 

volumes. Smartmodem 1200 
communicates at 1200 bps or up 
to 300 bps. with a built-in selector 


Take that, bud. (And retaliate fast. 
I know phone rates are low now, 
but game's cutting into sack time.) 


f 
| namra 


/J PRÜGRAMS 


Smartcom II?* We spent a lot of time 


developing our software, so you can 

spend less time using it. Smartcom II 

prompts you in the simple steps required 

to create, send, receive, display, list, 

a: and emi files. 5 em à 
ata completely unattended—especially 

helpful when you're sending work from 
ome to office, or vice versa. 

And if you need it, there's always 
“help: One of several special functions 
assigned to IBM function keys. this 
feature explains prompts. messages. 
etc. to e communicating extra easy. 

With Smartcom II. it is. The program 
remembers communication parameters 
for 26 different remote systems. Just 
punch a key, you're all set. 

You can treat dial-up and logon 
sequences the same way. In fact, Smart- 
com II comes with codes already set up 
for four popular information services. 
COMPUSERVE®DIALOG'S KNOWLEDGE 
INDEX™ DOW JONES NEWS/RETRIEVAL* 
SERVICE, and THE SOURCE™ AMERICAS 
INFORMATION UTILITY.™ Procedures 
for obtaining an account with each of the 


that automatically detects trans- services are included in the Smartcom II 
mission speeds. manual. But that's not all. 
Both work with rotary dials, Special offers for Smartcom II 
Touch-Tone* and key-set owners! Dow Jones 
stems; connect to most © News/Retriev 
esharing systems; and S Service has a speci 
feature an audio speaker. introductory offer for 


Either Smartmodem is a perfect 
match for many different computers. 
And if you have an IBM PC, Hayes 
also provides the perfect communi- 


cations software. 


Smartcom II owners. By calling a toll- 
free number, they receive a free 
password and one free hour of service 
anytime after 6:0] p.m., local time. 
You'll also be entitled to a valuable 


uu 


Welcome to TELEMAILI Your last access 
was Tuesday. Jan. 4, 1983 11:07 a.m. 
CHECK these bulletin boards: 
TELEMAIL... TELESOFT... 


, 


wr 


$ 


subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products, Smartcom II 
and both Hayes Smartmodems are 
backed = by excellent 


documentation and full support from 
us to your dealer. 

So see him m Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Microcomputer Products. Inc.. 
5923 Peachtree Industrial Blvd., 
Norcross. GÀ 30092. 404/449-8791. 

—— 1i lalallala slain, ad 

i n 
Machines. Corp. 

© 1983 Hayes Microcomputer Products. Inc. 

Sold only in the U.5.A. 

COMPUSERVE INFORMATION SERVICE is a registered 

trademark of CompuServe, Incorporated. an H & R Block 


ny. 
KNOWLEDGE INDEX is a service mark of DIALOG 
Information Services. Inc. 

DOW JONES NEWS/RETRIEVAL is a registered trademark of 
THE SOURCE and AMERIC 

THE -< e Á D enm n e eg 
service mar. Source Telecomputing. a subsidiary 

Readers Digest Association. inc. P 
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Listing 4: The prototype sort progmm tests each compiler's handling of pointers. 


quick(lo, hi, base) 
int lo, hi; 
char *base([]r 
{ 
int i, 1! 
char "pivot, "temp, 


if (lo « hi} { 


/* quicksort */ 


for (i = lo, j = hi, pivot = base(hi]: 1 « 3) } ( 
while (i « j && gtrcmp(base[i], pivot) «= 0) 


itt; 


while (j > i && strcmp(base[j]. pivot) >= 0) 


j--1 
if (1«3)1 


temp = base(i],: 


base(i] = base[41]: 


base(j] = temp: 


) 


) 

temp = hase(ij) 
base[1] = base(hi]; 
bass(hi] = temp; 


quick(lo, 1 - 1, base): 
quickii + 1, hi, base); 


getin(s, n) 
char 8[]: 
int ni 

{ 


int e, itz 


for (i = 0; n> Qj n—, i++} 


/* get a line of up to n characters into s */ 


if ((c = getchar( )) == EOP || c == 'in') 


break; 
else 
ali] = Ci 
afi}  '*Q',; 
return (i): 
) 
include “atdio.n” 
@define MAX 16001 /* maximum number of entries */ 


#define  MAXLINE 135 /* longest lina expected */ 
(define  NTIMES lO — /* number of times to sort entries */ 


main( } /* Sort lines in memory */ 


int í, j; n, langth; 


char buf[(MAXLINE], *sort[MAX], *unsSortad(MAX], *alloc({ }; 


for (n = O; n « MAX; rr) 


if ((length = getlin(buf, MAXLINE)) == 0) ( 


rm) 
break; 
) 


else if ((unsorted[n] = alloc(length + 21)) == NULL) ( 
printf("Sort: not enough roomin"); 


exit(-1): 


else 


8trcpy(unsorted[n], buf); 
printf("à*d iterations: ", NTIMES): 
for {i = lj i «= NTIMES; i++) [ 


for (j = 0; j «= n; j++) 
mort(j] = unmorted(j]: 


quick(O, n, sort}; 
] 


printf(""d entriss.in", n + 1) 


exit(0); 
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Text continued from page 114: 

contained various utilities as well as 
test data for the copy and sort pro- 
grams. This minimized varíations in 
disk-access time during testing. 

The test file for copy was 1000 lines 
of text—80K bytes in all. To get test 
data for the sort program, I created a 
file containing the first 1000 words of 
an earlier article I had written for 
BYTE. The words were placed in the 
file in the order they appeared in the 
article, each on a separate line. Final- 
ly, I reserved a disk for each compiler 
and copied onto it only those pro- 
grams and files that were necessary 
for compilation of the test programs. 

I compiled the test programs using 
a CP/M-80 SUBMIT script, which en- 
abled me to automate the various 
commands that made up each com- 
pilation. Once again, my goal was 
uniformity. By letting the SUBMIT 
file control compilation, I eliminated 
any variation that might have been 
caused by changes in the speed of 
typing in commands by hand. 

All timing measurements were 
made with a Hayes serial clock that 
was connected to the computer. 
The SUBMIT script used to compile 
the programs read the clock at the 
beginning and end of each compila- 
tion. Similarly, I used a 
multiple-command line under 
Microshell to read the time just 
before and after each program was 
executed. I performed each of the 
tests several times with each of the 
compilers. The variation in time—for 
either compilation or execution— 
never exceeded 1 second. 

The Telecon compiler partially de- 
feated my attempts at standardiza- 
tion. It takes two steps to invoke any 
Telecon program, including the com- 
piler. The extra step is required by the 
Telecon "shell" a command inter- 
preter that is made a part of every 
compiled program. 

When you type the name of a pro- 
gram compiled under Telecon, 
CP/M-80 loads the program into 
memory, but instead of executing im- 
mediately, the program waits until 
you enter optional parameters to the 
shell. Even if the program doesn't re- 
quire any aptional parameters, you 
still have to enter an extra carriage 
return before it starts to run. 


1212 «= August 1982 © BYTE Publications lnc 


Program: primes (see listing 1) 


Compilar Executlon Executlon Compliation Compilation Bytes 
Factor Time Factor Time (Saconds}* 
(Seconds) 
Whitesmiths 190 eo 12.82 423 18744 
C/80 105 63 418 136 3584 
Aztec 130 7B 439 145 9168 
BDS 143 BB 100 a3 3812 
Telecon 1,46 87 1261 416 5443 
Program: fib (see listing 2) 
Compiler Execution Execution Compliation § Compilation Bytea 
Factor Time (Seconds) Factor Time (Seconds) 
Whitesmiths 1.00 153 12.58 403 15616 
Telecon 1,10 168 12.58 403 5245 
C/80 1.12 171 416 133 3217 
BDS 132 202 1.00 32 6159 
Aziec 155 237 4.16 138 8974 
Program: copy (see listings 3a-3c) 
Complier Execution Execution Compilation —— Compilation Bytes 
Factor Time (Seconds) Factor Time (Seconds) 
BOS 1.00 144 1,00 41 8159 
Aztec 107 154 405 166 11482 
C/80 2,47 356 356 146 3840 
Whitesmilhs 2,86 412 1180 ARA 18560 
Telecon 3.85 554 10.29 A22 5574 


Table 2: Results of the benchmark tests. The tests were run on a "generic" 5-100 system 
using a Z80 processor at 4 MHz, with 484K-byte double-density floppy disks. The relative 
execution speeds provide a valid comparison of the compilers’ capabilities. 


[ used a stopwatch to time the first 
part of the Telecon compilations (the 
compiler praper) and my usual 
method with the Hayes serial clock 
for the rest (assembly and loading). 
The execution times for the Telecon 
programs were obtained in the same 
way as those for the programs 
created with the other compilers, but 
I had to enter the command-line 

ents or the extra carriage re- 
turns by hand. Strictly speaking, the 
Telecon timings are not directly com- 
parable to those of the other com- 
pilers. 


The Results 

I started this experiment hoping to 
find the best of the 8080 C compilers, 
if not a perfect one. I came away from 


it impressed by the necessity of ac- 
cepting trade-offs. The results of my 
tests are summarized in table 2. All 
the tests were performed on a Heath 
H8, using a Heath H47 disk drive 
with approximately 1.2-megabyte 
capacity and a Z80 processor running 
at 2 MHz. (Note that most ZBÜ-based 
machines run at twice that speed, so 
for the processor-intensive pro- 
grams—primes, fib, and sort—my tests 
took roughly twice as long as they 
would have on a computer with a 
4-MHz clock.) 

I must emphasize the relative 
nature of the test results: A program 
that takes 1 second on this computer 
system does not necessarily require 
1 second on systems with different 
processor speeds or those with disk 


Program: son (see listing 4) 


Compiler Execution Execution 
Factor Time (Seconds) 

Aztec 1.00 129 

Whitesmiths 136 175 

CQ 1.94 250 

BDS 231 288 

Telecon * 

+ Could not compile program 


String-Length Test (see listing 58) 


Compiler Execution Execution 


Factor Time 
(Gaconds)* 
Whitesmiths 100 138 
1.25 172 
BDS 1.43 197 
"'elecon 2.04 282 
C/BO 2.59 357 


With Register Variable (see listing 5b) 


Compiler Execution Execution 
Factor Tima (Seconds) 

Aztec 100 72 
Whitesmiths 1,22 88 

C/80 255 181 

BDS 2.74 187 

Telecon 392 282 

drives having different access times 
from the drives used here. It is more 


useful to compare the compilation 
factors or execution factors listed for 
each compiler. 

These factors are a measure of how 
each compiler performed with 
respect to the others. The compiler 
that produced the fastest time in each 
category has a factor of 1.00. All the 
other scores are proportionally 
higher. So if compiler x produced a 
program that took half again as long 
to run as the leader, its execution fac- 
tor would be 1.50. 

Whitesmiths C produced the fast- 
est code in two of the four test pro- 
grams, primes and fib. Aztec C was 
substantially faster than the others in 

the sort program. Aztec C and BDS 


Compilation — Compilation Bytes 
Factor Time (Seconds) 
536 208 11796 
1467 572 18304 
4.28 167 4259 
1.00 39 5631 
Improvement 
58% 
36% 
46% 
0 
0 


C, with their 1024-byte buffers, were 
the fastest in copying files. An inter- 
esting result was that C/80, which 
uses only a 256-byte buffer—half the 
size used by Whitesmiths C—beat 
Whitesmiths C in the copy test. 

You can compile a program with 
the BDS compiler much more rapid- 
ly than with any of the others, It com- 
piled and linked the test programs in 
about one-quarter of the time re- 
quired by the next-fastest compiler. 
The C/80 programs were always the 
shortest. And, as I have noted, Aztec 
was the only compiler that accepted 
all the test programs without change. 
In the 8-bit world, at least, the Ker- 
nighan and Ritchie standard is some- 
thing less than standard. 

While I had to introduce quite a 


few minor variations to get the test 
programs to work with each of the 
compilers, they all turned out to be 
fairly similar to their prototypes. 
That's what I wanted. It would have 
been possible to speed up some of 
the programs or to squeeze a few 
bytes out of them by using program- 
ming tricks to optimize the code for 
each particular compiler; but then 
the basis for comparison would be 
lost. 

One "trick" is common to several 
of the compilers, however: the use of 
register variables. À register variable 
is kept in a machine register when- 
ever possible. That means it can be 
accessed or changed somewhat more 
quickly than other automatic vari- 
ables. 

Of course, only a limited number 
of registers are available in any cen- 
tral processor. That is particularly 
true of the 8-bit processors for which 
these compilers produce their code. 
Excess register declarations are sim- 
ply ignored. 

I wanted to see how useful 
variables might be with each of the 
compilers. To find out, I wrote a pro- 
gram that repetitively calculated the 
length of a string. I tested the string- 
length function with and without a 
register variable (see listings 5a and 
5b; the results appear in table 2). 

Note that the BDS and Telecon 
compilers do not appear to support 
register variables in any form. C/80, 
on the other hand, allows an un- 
limited number. They are obviously 
not stored in machine registers, but 
rather in absolute memory locations, 
presumably where they can be ac- 
cessed by the 8080s LHLD and 
SHLD load instructions. 


The Aztec C Compiler 

The Aztec compiler is a single pro- 
gram that produces an assembly-lan- 
guage output file. This is then as- 
sembled with a supplied relocating 
assembler and linked with the stan- 
dard library routines, along with any 
other precompiled modules the user 
may have created, using a linking 
loader that also comes with the pack- 
age. À separate library utility is pro- 
vided to manipulate compiled pro- 
gram modules, such as the standard 
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Listing 5: Two versions of this string-measuring program test the speed of the compilers’ 


code with (5a) and without (5b) register variables. 


(5a) 
KRinciuda "utdio.h"^ 


Sdefine NTIMES 25000 


fdefine S "Now is the time for all good men to come to the aid of the parity.” 


main() /* repeatedly measure length of string */ 
{ 
int i; 
for (i « 1, i <= NTIMES: iH} 
strling(S); 
exit(0); 
} 
atring(s) f* return length of string #/ 
char tg; 
| 
char "pj 
for (p = 3; *w j= 'AQ'; aH) 
t 
return (8s — P); 
i 
(5b) 


$include "atdio,h" 


9define NTIMES 25006 


Wdefine 5 "Mow is the time for all good men ta come to the aid of the parity," 


main( } 
( 
int 4; 


for (i = 11 i «e NTIMES; iH) 
strlimg(3): 


&exit(0); 
J 


string(s) 
cegister char *8 
1 

char *p; 

for (p = 3; "s. |= 'iQ'; n) 


i 
return [8 — pjr 


I/O library. The compiler can also 
generate code for the Microsoft M80 
macroassembler and L80 linker. A 
second library of functions in Micro- 
soft relocatable object format is sup- 
plied with the package. 

A separate compiler produces Z80 
code. I tried it out on the test pro- 
grams used for this review. The code 
it generated was not significantly 
faster and only slightly tighter than 
that produced by the 8080 compiler. 
(The test results reflect the standard 
8080 compiler.) 
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/* xepeatadly measure length of string, register version */ 


/*" return length of string */ 


The Aztec compiler meets the full 
Kernighan and Ritchie standard. Ac- 
tually Aztec does not support bit 
fields—a redundant feature of the 
language--but it usually should be 
possible to move C source code from 
a Unix system to a CP/M-80 system 
and compile it without change. 

The Aztec compiler was not the 
quickest of the lot. I didn't find it par- 
ticularly easy to use. lt did not gen- 
erate the fastest code, nor the short- 
est. But then, it did not perform bad- 
ly in any of these areas either. In 


other words, it is a solid, professional 
piece of software that—not incident- 
ally—can compile standard C source 
files. 

One of the few features that did 
bother me was a dynamic storage- 
allocation function in the library that 
is nonstandard, A standard one is in- 
cluded with the package, but I had 
to add it to the library myself. 

Ifound the library manager, by the 
way, to be serviceable but rather awk- 
ward. It allows the replacement only 
of separately compiled “modules,” 
rather than individual functions, 
which would be more flexible. And 
the manual section on the librarian 
is written in complex, breathless 
prose that I found difficult to follow. 

The link phase of the Aztec com- 
pilation process is the only one that 
I found annoyingly slow. The com- 
piler and supplied assembler move 
along quite nicely, and then the 
whole process turns siuggish at link 
time. It is necessary to look up error 
diagnostics in a table. Thats a 
nuisance. It would be much easier if 
the diagnostics were written directly 
to the console. 

I found one minor bug. The com- 
piler would not accept an initializa- 
tion in the form: 


char *p = "literal string" 


which is a common C idiom. 
The Aztec manual is quite usable, 
but it lacks, and needs, an index. 


The BDS C Compiler 

The BDS C compiler is composed 
of two programs. One handles the 
standard C preprocessor functions 
and parses the source code. The sec- 
ond program generates machine 
code in a relocatable format. During 
compilation, the first in- 
vokes the second automatically with- 
out creating any intermediate óbject 
files, which is one reason why the 
BDS compiler works so quickly. 

Another reason is that the compiler 
reads the entire source program into 
the computer's main memory instead 
of passing it through a "window," or 
small block of memory. (This does 
not impose a limit on final program 
size because various modules can be 


" Ex 


This Programming professional deserves a 


lot more from his personal computer. 


He's earned it. As a seasoned professional, 
he's learned to master some of the world's 
most advanced programming tools. Tools 
petu Mapa to meet the everyday 
emands of programming experts. 
But as the owner of a personal com- 
puter, he's come to expect less. Less 
rformance. Less sophistication. And less 
exibility. 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF™ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there’s micro/SPF™ a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 
prop mers are accustomed to using at 
work. By mimicking features found in 


Circle 315 on Inquiry card. 


standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatte 
identical to those found in the SPF system. 

In addition, micro/SPF'" comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who ve 
spent years perfecting the art of writin 
sophisticated code deserve to work wi 
state-of-the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 
compatible programming on your 
personal computer today! 


PHASER SYSTEMS, INC 24 CALIFORNIA STREET 
(415) 434-3990 


SAN FRANCISCO, CA 94111 
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Manufacturer 


At a Glance 


Aztec C Compiler 


C compier and utilities for 
CPIM-BO 


105G 

Manx Software Systems 

POB 55 

Shrewsbury NJ 07701 

5199 

80BO-family microcomputer with 


floppy or harddisk mass storage 
and at least 56K bytes of main 


BDS C Compier 


C compiler and utikties for 
CP/M-BO 


l.S 

B. D. Software 

FOB 9 

Brighton, MA 02135 

5150 

BOBO-famity microcomputer with 


or hard-disk mass storage 
and at least 40K bytes of main 


C80 C Compiler 
C compiler and utilities for 
CP/M-BQ 


20 


The Software ToOlworks 
14478 Glorietta Dr. 
Sherman Oaks, CA 91423 


$49.95 
BOBO-farnily microcomputer with 


floppy- or hard-disk mass storage 
and at least 48K bytes of main 


memory 
Documentation 


Audience 
developers 


compiled separately and linked 
together.) Still another reason for the 
remarkable speed of the BDS com- 
piler is that there is no assembly-lan- 
guage phase: the code produced by 
the compiler is ready to be linked 
with the BDS linker. 

A library utility is supplied to 
manipulate the relocatable object 
modules produced by the compiler. 
These are not compatible with the 
commonly used Microsoft relocatable 
format, and the BDS compiler 
doesn’t have an option for generating 
Microsoft-format code. A symbolic 
debugging program is included with 
the BDS package sold by some dis- 
tributors. If it is not included, it is 
available from a users group at alow 
cost. 

The BDS compiler makes no claim 
to accepting Kernighan and Ritchie 
standard code, There are a number 
of variations from the standard that 
are well documented in the manual. 
These are mostly restrictions of one 
kind or another. So BDS code, per se, 
should normally compile under 
Unix. 

Unfortunately, the buffered file /O 
functions supplied with the BDS lib- 
rary are not standard. In some cases, 
they appear to be designed for 
greater efficiency or ease of im- 
plementation under CP/M-80. In 
other cases, the changes serve no ap- 
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B&-page ioose-leaf manual 
Systems and application software 


mernory 


iB5-page looseleaf manual 


developers, hobbyists 


parent purpose except to limit port- 
ability between standard C code and 
BDS C. 

The code generated by the BDS 
compiler was somewhat slower than 
average, although the object pro- 
grams were relatively compact. BDS 
C programs can often be speeded up 
considerably by intelligent use of the 
preprocessor and by recoding some 
of the library functions into assem- 
bler. I know of at least one package 
of BDS C assembly-language func- 
tions that is available from a number 
of CP/M computerized bulletin-board 
systems around the country. 

A considerable amount of other 
BDS C source code exists in the pub- 
lic domain—everything from games 
to quite sophisticated system utili- 
ties—and there is a national users 
group to help distribute it. This stock- 
pile of public-domain software exists 
because BDS C was the first C com- 
piler to become available for 
CP/M-80. 

What distinguishes the BDS com- 
piler, aside from the fact that it has 
been on the market longer than the 
others, is its ease of use. The entire 
package is a programmer's delight 
It’s not just their speed that sets the 
programs in this package apart. They 
are clean and comfortable and in- 
tuitive. The source code for the lib- 
rary and run-time routines is com- 


Systems and application software 


memory 
35-page loose-leaf manual 


Systems and application software 
developers, habbyists 


plete and well documented. A larger- 
than-average number of utilities and 
sample programs is included with 
the package. The BDS manual is 
lucidly written and includes a good 
deal of technical information about 
the generated code. 


The C/80 C Compiler 

The C/80 compiler is a single pro- 
gram that produces assembly-lan- 
guage code, The compiler output is 
not compatible with CP/M-80's ASM 
assembler; but an absolute assembler 
that produces executable machine 
code (not relocatable) comes with the 
package. Standard library routines 
are supplied in assembly language 
and are automatically included in 
every C/80 assembly. C/80 has an op- 
tion to generate assembly-language 
code in Microsoft format, and a sec- 
ond library is supplied as a Microsoft- 
compatible, relocatable object file. 

The C/80 compiler was born as a re- 
vision of the public-domain C com- 
piler that was published by Ron Cain 
in Dr. Dobis Journal back in May 1980 
("A Small C Compiler for the 8080's”). 
C/80 has grown far beyond its public- 
domain origins, however, and now 
supports a sizable subset of the Ker- 
nighan and Ritchie language. Like 
the BDS C compiler, C/80 is not a 
complete implementation. The I/O 


library in particular leaves something 


COMWTEK, 


NL H5] 
aJ ELI f>] w 


i fad i 
itt: 


h; 


U Yes] Please rush via return mail 
your information package describing 
these new languages now available. 

O Pascal 
O Multi-Basic 
O C Language. 
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Apple? II, IIe 
5 megabyte 
Removable 


HARD. DISK" 
31,295 


HARD. DISK is 
designed for fast access 
to large data files. 

The Removable 
HARD. DISK PAC™ 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 


One Y ear Warranty 
205-871-0987 


Digital Electronics Systems | 


107 Euclid Avenue 
Mountain Brook, AL 35213 


HARD. DISK, PAC are trademarks of Digital Electronic 
Systema, Inc. 
Apple li, le isa trademark of Apple Computer, Inc. 
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At a Glance 
Telecon C Compiler 


C compiler and utilities for 


CP/M-80 
2.7 


Manufacturer Telecon Systems 


1155 Meridian Ave., Suite 218 


San Jose, CA 95125 


Price $5200 


Computer needed 


Documentation 


Audience Hobbyists 


to be desired. But given the $50 sales 
price, you would have to be crazy to 
complain. 

Its limitations notwithstanding, 
C/80 is not a toy compiler. The code 
it generated for the test programs was 
reasonably fast and the most compact 
produced by any of the compilers 
that I tested. C/80 is obviously 
capable of doing serious production 
work. Walt Bilofsky's Software Tool- 
works, which sells C/80, also markets 
several products that were compiled 
with it. 

C/80 writes object files in 256-byte 
chunks, so there was sometimes a 
discrepancy between the size of the 
object code as reported by the com- 
piler and the number of 128-byte 
CP/M-80 sectors that were actually 
written to disk. (My statistics reflect 
the latter.) 

The C/80 package includes a very 
valuable development tool: a profiler, 
a program to measure which parts of 
the code a program spends the most 
time executing. Unfortunately, it is of 
limited utility to those without 
Heath/Zenith computers because it 
uses a clock counter maintained by 
the Heath system software. A trace 
program is also included. It provides 
a list of each function call and return 
in the executing object program. The 


8080-family microcomputer with 
fioppy- or hard-disk mass 
storage and at least 48K bytes 
of main memory 


lé-page ioose-ieaf manua! 


Whitesmiths C Compiler 


C compiler and utilities for 
CP/M-80 


FA 


Whitesmiths Ltd. 
97 Lowell Rd. 
Concord, MA 01742 


$750 


8080-family microcomputer 
with flappy- or hard-disk mass 
Storage and at least 60K bytes 
of main memory 


looseteaf manual of more than 
300 pages 


Systems and application soft- 
ware developers 


C/80 manual is short but well 
organized and well written. 


The Telecon C Compiler 

The Telecon C compiler, also a 
single program, produces code for 
the standard CP/M-80 absolute as- 
sembler, ASM. Library routines are 
incorporated into the compiler out- 
put from an assembly-language file 
that is supplied with the package. 
The manual states that the compiler 
is capable of producing code for a re- 
locating assembler but gives no hint 
about the format or what additional 
programs are required to assemble it. 
The compiler produced serviceable 
code that ran a bit slower than 
average but was relatively short. 

The Telecon library is nonstandard 
and incomplete. There is no dynamic 
storage-allocation function, for exam- 
ple, so I could not compile the sort 
program. As noted earlier, I found 
one bug: the compiler won't accept 
array subscripts that involve the addi- 
tion of constants. 

The Telecon shell, à command in- 
terpreter that is included in every 
compiled program, makes this com- 
piler rather different from the rest. 
Telecon programs do not execute in 
the normal manner. Áfter you invoke 


them, you are required to type in op- 


How can your microcomputer 
to an IBM mainframe? 


CLEO. 


package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 


You don't even need to change software on your main- 
frame computer, because for all it Knows, it's communi- 
cating with a 3271-12. 3275-12, or 3276-XX cluster. And 
the program will accommodate up to 8 terminals. 

The CLEO software provides the cluster emulation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer 

If your IBM mainframe doesn't support remote 3270 clus- 


ters, you need remote batch communications. CLEO-3780 
Software is your answer 


For full details contact Phone 1, Inc., 461 North Mulford 
Road, Rockford, IL 61107; phone (815) 397-81 10. 


Circle 316 on inquiry card. 


l 
The communications features of the CLEO-3270 Software 
| 


Standard Features-CLEO 3270 


* Bisynchronous 3276-2 protocol to 9600 baud 

e SDLC 3271-12 and 3278-12 protocol 

e Up to eight line cluster activity 

e Selectable control unit address 

* User install program for various CRTs 

e 3278 emulation for ASCI! CRTs 

* Available for CP/ M*, MP/M", MsDOS™, TurboDOS". Unix", 
and Xenix* 

e Coded in C language 

e 3276-12 protocol, coming soon 


Standard Features-CLEO 3780 

° Point-to-paint and multipoint communications 

* Avaltable for CP/M", MP/M", MsDOS™, TurboDOS™, Unix”. 
and Xenlx" 

e Supports transparent made 

e Coded in C language 


CP/M iia Trademark of Digital Research, inc. TurboDOS is a Trademark of Software 2000, (nc 
MP / i58 Trademark of Digital Research. inc. Unix tea Trademark of Gell Labs 
M3005 |i a Trademark of Microsoft. Inc 


Xenix is a Trademark of Microsoft, Inc. 


tional arguments that would normal- 
ly be placed on the CP/M-80 com- 
mand line, Even if the program 
doesn't require any arguments, it still 
needs a carriage return before it starts 
to run. 

It is possible to work around this 
to some extent by using the CP/M-80 
XSUB facility or a Microshell com- 
mand file. But the compiler would be 
much more useful, in my opinion, if 
the shell feature were optional or 
were left out altogether. The Telecon 
manual is poorly written, badly 
organized, and incomplete. 


Whitesmiths C Compiler 

The Whitesmiths C compiler is 
supplied as three separate pro- 
grams—a preprocessor, a parser, and 
a code generator—each of which pro- 
duces intermediate files. The output 
of the code generator is assembly-lan- 
guage code for Whitesmiths propri- 
etary A-Natural assembler, an inter- 
esting program in itself, which per- 
mits assembly-language program- 
ming in a notation that is somewhat 


Texas Instruments Model 850... 
the new American- made printer 
that beats the imparts on price, 
performance and compatibility. 


more intuitive and high level than 
standard assembly-language mne- 
monics and syntax. 

À linker is supplied to combine the 
output of the assembler with the 
standard library. The relocatable out- 
put of the Whitesmiths assembler is 
not Microsoft-compatible, A separate 
program is included for library ma- 
nipulation. 

The Whitesrniths compiler gener- 
ated code that was fast but long. The 
manual describes some tricks to re- 
duce the size somewhat. For exam- 
ple, the run-time support for redirec- 
tion of input and output can be re- 
moved. But even so, the Whitesmiths 
programs would be relatively big. 

It takes five separate programs to 
compile, assemble, and link a White- 
smiths source file: the preprocessor, 
the two-compiler stages, the A- 
Natural assembler and the linker. 
That is a slow process. My four test 
programs took from 4% to 6% 
minutes to compile and link—rough- 
ly 12 times as long as with BDS C, the 
fastest compiler. 


Buy, lease or rent the new 
TI 850 desktop printer from MTI. 


150 cps, 9x9 dot matrix, both bit image and mosaic graphics with 
better resolution, easier font-changing, both parallel and R5232 
interfaces standard. These are just a few of the features of the new 
TI Model 850. Truly a sensational printer designed to be compat- 


ible with your desktop personal computer. 

MTI is an authorized distributor of Texas Instruments’ full line of 
portable terminals, matrix printers and Professional Computers. 
Whether you buy, lease or rent our equipment, you'll find MTI is 
the one source for all the terminals, peripherals, systems, applica- 
tions expertise and service you'll ever need. Priced right. Call us. 


New York: 516/621-6200, 212/767-0677, 518/449-5959 
Outside N.Y.5.: 800/645-6530 


m! LI 


Jersey: 


201/227-5552 


Ohio: 216/464-6688 


“QED” Discounts 
VISA & MasterCard 


systems corp. 


ApnikcaLions Specialists & Distributors, New York, New Jaruey and Ohio. 
nae, Lear Siegler, Texga Instruments, Pon Diahlo, 3Com, 
P 


Line, Racal- Vadic. “gh Engineering, MI 
icroPro, Microsoft, Polygan and Selact. 


rotocal Computers, 
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While Whitesmiths C is a complete 
C implementation, it does not meet 
the Kernighan and Ritchie standard. 
The assignment operators follow the 
Unix version 6 compiler. That is, to 
increase n by 2, you use: 


n =+ 2 
instead of 
n +e? 


which is what Kernighan and Ritchie 
and the current Unix compilers call 
for. 

The Whitesmiths I/O library is 
complete, but it is idiosyncratic. 
Many of the differences are 
trivial—different names for the string 
functions, for example, or for the 
arguments to the formatted printing 
function, printt—but there are some 
functional differences as well. All in 
all, Unix code will generally not com- 
pile under Whitesmiths C, version 
2.1. 

Whitesmiths C does give every im- 
pression, however, of being an excep- 
tionally solid and professional prod- 
uct. While I did not attempt anything 
that even resembled a full validation 
test, I got the feeling when working 
with the Whitesmiths compiler that 
it will perform exactly as the 
documentation states. The documen- 
tation is a bit hard to use—one of the 
features that was modeled quite 
literally after Unix—but it is detailed 
and complete, Alas, it has no index. 


The Envelope, Please 

I had hoped to find one C compiler 
that was clearly the best of the lot, I 
didn’t, but I know now what I am 
looking for. It should adhere to the 
Kernighan and Ritchie standard as 
closely as Aztec C, perform compila- 
tions as rapidly and have as clean an 
implementation as BDS C, be as de- 
pendable as Whitesmiths C, and be 
priced like C/80, Any takers?™ 


Chris Kern (Apartment 839, 201 I St., SW, 


Washington, DC 20024) is a journalist and rom- 
puter hobbyist. He wrote BYTE's first review of a 
C language translator, “A User's Look at tinye," 
which appeared in the December 1979 issue, page 
196. 


Powerful CP/M Software. 


For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 


Now only $29.95 each! 


was $199.95 now only $29.95. 

When we introduced Nevada COBOL in ix it was loaded with 
innovations. Today's Edition 2 is even better! 

D Extremely Compact. You can compile and execute up io 2500 
statements in 32K RAM, 4000 statements in 48K, etc. 

O it's based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 

Q You can distribute your object programs royalty FREE! 


L] You get a diskette, 153-page manual with lots of examples and 16 
complete COBOL source code programs. 


Also available: COBOL Application Packages, Book 1 $9.95 


NEVADA 


FORTRAN 


was $199.95 now only $29.95. 
C] Based on ANSI-66 standards with some hoe level features. 
OF. . THEN .. ELSE constructs. 
O A very nice TRACE style debugging. 
[1150 English language error messages. 
[3 You get a diskette, 174 pages of Documentation and fiva sample 
programs. Requires 48K RAM. 


RT wr 0 m s a TE RI SAT S e | Pixies. tak ea ES WT 


The CP/M-BO Operating Systems and 32K RAM are required. 
Indicate diskette format: 


B To make our software available to pven more micro users, we've slashed our prices 
What's more, we're offering a money back guarantee. If for any reason you're not 
completely saustied, just return the package—in good condition with the sealed 
diskaite unopened— within 30 days and we'll refund your money completely, 


This wa limited time oller, so order yours today! 
Shipping/handling lees Add $4.00 lor brat package and $2.00 each additonal 


package. OVERSEAS Add $15.00 tor firsl package and $5.00 each additional pack- 
age. Checks musi be in U.S. funds and drawn on a U.S. bank! 


Trademarks: CPIM, Digital Research; TRS-80, Tandy Corp., TeleVideo, Tole Video 
ii Systems, Inc., Apple Il, Appie Computer Inc.; Osborne 3, Osborne Computer Corp.: 

Xerox 820, Xerox Corp.. Kaypro, Non-Linear Sys.; HaatlVZenith, Heath Co.; IBM. 
M imernationa) Business Machina, Corp. © 1963 Elis Computing 


MAIL TODAY! 


To: Ellis Computing 
3917 Noriega St. 
San Francisco, CA 94122 
(415) 753-0186 


ELLIS COMPUTING 


NEVADA 


was $149.95 now only $29.95. 

[Perfect for industrial training, office training, drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 
L1 John Starkweather, Ph.D., the inventor of the PILOT language. 
has added many new features to Nevada PILOT. There are com- 
mands to drive optional equipment such as Video Tape Recorders. 
There's a built-in full-screen text editor, and much more. 
O Meets all PILOT-73 standards for full compatibility with older 
versions. 
LJ You get a diskette, 114-page manual and ten useful sample 
programs. 

See Review in Microcomputing, January 1983, page 158. 


NEVADA 


EDIT 


was $119.95 now only $29.95. 
L1 High quality text editing for micros! 
O A character-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs. 
O Completely customizable tab stops, default file type, keyboard 
control key layout and CRT by menu selaction. 
O The diskette comes with an easy to read manual. 


Ee 

l 

| 

8" [1 SSSD (Standard IBM 3740 format) : 

5V4" © Apple CP/M D Osborne 

O North Star DO O North Star SD d 

[1 TRS-80 Mod | (4200 hex) O TRS-80 Mod Mapper | 

[-1 Heath, Hard Sector O Heath, Soft Sector n 

O Micropolis Mod li O Superbrain DD DOS 3.X Bi 

(512 byte sectors) | 

FT Xerox 820 (Kaypro) O TeleVideo i 

indicate software packages: OCOBOL OPILOT Ü 

O FORTRAN O EDIT g 

Send my arder for packages @ $29.95 each Total a 

COBOL Applications Package @ $9.95 each Total : 

IJ Check enctosed In CA add sales tax E 

Shipping/handling Li 

O MasterCard C VISA TOTAL n 

if Exp. Date i 

Signature : 
Ship to: 

Nama : 

Street p 

City/SUZip " 
Country 
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Nine C Compilers 
for the IBM PC 


Several versions of C are available for the IBM PC and the MS- 
DOS operating system—one of the most lucrative software markets 
for applications written in 


The IBM Personal Computer a 
popular software-development vehi- 
cle for Intel's 8086 family of pro- 
cessors, is blessed with a profusion 
of peripherals. This environment has 
encouraged a dozen C language com- 
pilers so far, and several more will 
soon be added to the list, 

After first outlining some general 
differences in compiler implementa- 
tion, we'll take a look at nine com- 
pilers: c-systems C, Caprock smail-c, 
Computer Innovations C86, DeSmet 
C, Intellect Associates C88, Lattice C 
(Microsoft C), Quantum C, Supersoft 
C, and Telecon C. One comes bun- 
dled with its own operating system, 
four run only under PC-DOS (the 
IBM PC version of Microsoft's MS- 
DOS), and the four remaining are 
available for either PC-DOS or the 
CP/M-86 operating system. 


About C 

Why all this interest in a low-level 
systems-programming language? The 
president of a commercial systems 
software house recently said that C 
has only two real advantages over 
other worthy programming lan- 
guages: if is the only one he could get 
competent assembly-language pro- 
grammers to use without significant 
backsliding in effort and enthusiasm 
and the only one that does not need 
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to be extended to be useful. The lat- 
ter point explains why, while subsets 
abound, there are virtually no non- 
standard C supersets (a weakness in 
Pascal and FORTH) and thus no in- 
tentionally variant implementations. 

C is a language of concise, consis- 
tent, pragmatic structure; its specifi- 
cation is widely available in a book 
that, in addition to providing a for- 
mal definition for the language, also 
includes many small teaching pro- 
grams. Implementers are more like- 
ly to adhere to the standard because 
adherence is easy to verify. This con- 
tributes to the portability of programs 
written in C. Even the compiler 
writer can transport his tools and 
programs from an old machine to the 
new one with a minimum of effort. 


Benchmarking 

For the record, the evaluation and 
testing was done on an IBM PC 
equipped with Intel's 8087 numerics 
coprocessor, two single-sided 160K- 
byte disk drives, and PC-DOS 1.1. 
The machine's 832K bytes of memory 
were partitioned under PC-DOS to 
allot 192K bytes for the operating 
system, the remaining 640K-byte seg- 
ment was used as a semiconductor 
disk emulator addressable as any of 
three logical drives, A:, B:, or C:. 

Until performance profiling and ex- 


C 


ecution tracing by function become 
standard microcomputer software 
workbench features, the soft spots in 
software and compiler design remain 
obscure. In an effort to uncover some 
of these differences, I included a set 
of small, simple functions in the 
evaluation process. These were de- 
signed to test separate facets of the 
compilers’ construction and function 
to show how they vary in incremen- 
tal code size and execution speed. 

The integer math and elemental 
pointer benchmarks (listings 1 and 2 
on page 142) illustrate the simple ap- 
proach used. The outer-laop count is 
kept the same in all functions, so its 
influence is effectively factored out of 
the results. The integer-math code 
spends roughly equal processor time 
in each of the four operators and, by 
scaling, allows the evaluation to in- 
clude byte-byte, byte-word, and 
word-word sized operand pairs. 
Boundary conditions are intention- 
ally avoided. The pointer function, so 
simple as to be self-explanatory, is 
one way to measure efficiency in 
pointer use for array access. 

The benchmark slevec is identical 
(no register variables, no moving the 
array inside the function body) to the 
benchmark code published in Jim 
and Gary Gilbreath’s article, 
“Eratosthenes Revisited: Once More 


At a Glance 


Name 
c-systems € compller version 1.14 


Type of Software Package 
C programming language compiler 


Manufacturer 
c-systems 

POB 3253 

Fullerton, CA 92634 
[714] 637-5362 


Price 
Compiler: 5195 
Debugger. $195 


Format 
5JÁ-inch doubie-density single-sided IBM 
PC-compatible PC-DOS format floppy disks 


Type of Compiler 
Produces assembly language 


Computer Needed 

IBM-PC running PC-OOS with two single- 
sided disk drives and a minimum of 128K 
bytes of RAM; IBM Macro Assembler re- 
quied for use 


Documentation 
46-page loose leaf manual 


Audience 
Systems and applicauons software 
developers, C programmers 


through the Sieve” (January 1983, p. 
284) and allows general comparison 
with benchmark figures in that arti- 
cle and in other compiler reviews in 
this issue. Float.c was used to allow 
comparison between 8087 use on the 
PC and other systems that use the 
8087 at its full speed, as well as to 
show the relative performance of the 
compilers reviewed here. (Refer to 
“Comparing C Compilers for 
CP/M-86," on page 82 of this issue for 
details about this benchmark. You 
will also find information about 
benchmarks in Christopher O. Kern's 
"Five C Compilers for CP/M-80'' on 
page 110.) 

The compiler group as a whole 
showed the least execution time 
variance in efficiency of function call- 
ing (which may explain the close 
grouping of results from the fiboc 
benchmark used in the two articles 
mentioned above). See tables 1 and 
2 for the results of the benchmarks. 
The greatest variance was for func- 


Name 
Small c: PC 1.1 PC-DOS version N 


Type of Software Package 

C programming language compiler 
Manufacturer 

Caprock Systems Inc. 

POB 13814 


Arlington, TX 76013 
(817) 261-4493 


Price 
$35 


Format 
54-inch double-density single-sided IBM 
PC-compatible PC-DOS format floppy disk |} 


Type of Compller 
Produces assembly language 


Computer Needed 

IBM PC running PC-DOS with two single- 
sided disk drives and a minimum of &4K 
bytes of RAM: IBM Macro Assemeler re- 
quired for use 


Documentation 
|?-page staple-bound manual 


Audience 
Experimenters, students, and hobbylsts 
who want to leam more about C 


tions measuring performance in ad- 
dress arithmetic. Punction-calling 
measures (with and without argu- 
ment passing) showed that those 
compilers that implement register 
variables always incur a penalty in 
code size and execution speed, 
whether this feature is actually used 
or not. Test results are dramatic and 
slow some of the top-rated code 
generators to the crawl of the poorest 
performers. Quantum C and c- 
systems suffered heavily from saving 
the 8088's SI and DI registers on each 
and every function call, regardless of 
whether they are actually used, and 
restoring them both on every return. 


Implementation Differences 

Peculiarities and variations in how 
a compiler is written point up some 
criteria to consider. 

Does it use the linker supplied with the 
native operating system or one of its own 
unique format? By using the standard 
linker supplied with the operating 


Name 
Ci-Caé C compiler version 1.33b 


Type of Software Package 
C programming language compiler 


Manufacturer 

Computer Innovations inc. 
10 Mechanic St. 

Red Bank, NJ 07701 

(201) 530-0995 


Price 
5395 


Format 

5\4-inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
fioppy disks 


Type of Complier 
Produces object code 


Computer Needed 

IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and minimum 
of 96K bytes of RAM 


Documentation 
143-page Ioose-eaf manual in vinyl ring 
binder 


Audience 
Systems and applications software 
developers, C programmers 


system, the compiler's usefulness 
and flexibility are greatest because 
assembly language interface is 
simplified. 

Does it generate object code or assembly 
language? Object-code generation 
often results in faster compile times 
and more efficient compiler-code op- 
timization. If assembly language is 
produced, the effective compiler price 
must be increased by the $100 price 
of the IBM Macro Assembler (as in 
the case of PC-DOS), unless you al- 
ready own one or (as in the case of 
the DeSmet compiler) one is pro- 
vided. Perhaps more important is the 
time penalty that an assembler ex- 
tracts from the programmer. On the 
other hand, assembly-language gen- 
eration might be necessary if much 
low-level hardware or operat- 
ing-system interfacing is needed or if 
any time- or space-critical code is to 
be written. If the compiler's output 


is assembly language, code optimiza- 
tion for speed or compactness offers 
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ERG/68000 


HARDWARE OPTIONS 

O 8MHz, 10MHz or 12M Hz 68000 
CPU 

O Memory Management 

O Multiple Port intelligent I/O 

[) 64K or 128K STATIC RAM 
(70 nsec) 

O 256K/512K or 1MB Dynamic 
RAM, with fuil parity (150 nsec) 

O 5*4" - 8" DID, D/S floppy disk 
drives 

C] 5MB-40MB hard disk drives 

O Full OMA Disk Interface 

L] SMD Disk Interface 

O %” tape streamer 

L1 10 to 20 slot backplane 

Cl 20 or 30A amp power supply 

[] Desk top or Rack mount 


cabinets 


SOFTWARE OPTIONS 
C GBKFORTH' systema language 
with MACRO assembler and 
META compller, Multi-user, 

Multi-Tasking 

O Fast Floating Point package 

O Motorola's MACSBUG 

O IDRIS: Operating System with 
C, PASCAL, FORTRAN 77, 
68K-BASIC', CIS COBOL‘, 
RDBMS 

L] UNIX? Sys Ili C, etc. 

DO CPIM-88IC O/S with C, 
Assembler, 68K-BASIC', 
68KFORTH', Z80 EMULATOR', 
APL 

O VED68K' Screen Editor 


Trademark ‘ERG, Inc. 


*BELL LABS *Digital Research 
‘Micro Focus 5*Whitesmiths 
30 day dellvery 


with valid Purchase Order 
... OEM prices avallable 
For CPU, Integrated Card Sets 
or Systems. 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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RAM execute time in seconds 


Incramental file size in bytes 


Compiler Manufacturer 


c-systems 


loops.c 


Caprock Systems (1,2) 


Computer Innovations 


intellect Associates (2) 


Quantum 


Supersoft 


edere nti 


128 


failed 
compilation 


| (1) ‘puts’ substituted for ‘printf 
(2) ‘while’ loops in place of ‘for’ loops 


control2.c 


funcalli.c intmatha.c  pointeri.c 


15.5 


Table 1: Code generation and execution times of the standard BYTE Sieve of Eratosthenes 
benchmark sieve.c and a floating-point benchmark (float.c) for those C compilers that sup- 
port floating-point operations. Times are given in seconds for both the floppy disk and 


memory disk emulation modes, 


faster development than coding from 
scratch in assembly language. 

Are libraries standard and Unix com- 
patible? Libraries of nonstandard 
functions may perform as well as or 
better than the standard functions on 
some specific machine, but when it 
comes time to move the code to 
another processor, the lack of stan- 
dardization can prove expensive. 
Subtle differences in microprocessor 
libraries center around what a system 
call, in Unix, would directly or in- 
directly accomplish, Popular micro- 
processor operating systems require 
that subroutines simulate these calls. 


In particular, the areas of file and 
byte-stream I/O (especially open and 
fopen) are subject to small variations 
in implementation to make up for the 
lack of capability in the surrounding 
operating system. (Table 3 on page 
166 lists a full complement of stan- 
dard, single-user functions.) 


The c-systems compiler, which im- 
plements a nonfloating-point subset 
of C, does not yet allow cast operators 
or typedef declarations (although the 
developers expect to offer a fully stan- 
dard implementation of C, including 
these abilities and floating point, by 


sieve.c 
Compiler 
Manufacturer 


Compile Time 


c-systems (3) 
Caprock (1,2,3) 


Computer 
Innovations 


DeSmet 
Intellect (1) 
Lattice 
Quantum (3) 
Supersoft (3) 
Telecon (3) 


float.c 
Compiler 
Manufacturer 


Compile Time 


Computer 

Innovations 471 
DeSmet 41 
Lattice 3d 
Quantum (3) 38 


(1) ‘puts’ substituted for ‘printf 
(2) ‘while’ loops in place of ‘or’ loops 
(3) compilation time includes assembly 


Floppy Memory Floppy Memory File 


Floppy Memory Floppy Memory 


Link Time Code Size 
incre- 


mental 


Exəcute 


26368 15360 198 
12800 693 


12864 17.4 
12.1 
313 
113 
12.6 
313 
250 


Link Time RAM Execution 


Library 8087 


35 19.2 
39 49 
Af 103 
44 17 


Table 2: Incremental file sizes (factoring out the size of the library overhead) and execu- 
tion times of some single benchmark functions. 


August). The 60 library routines and 
macroinstructions supplied include 
useful, PC-specific, BIOS (basic in- 
put/output system) interface and 
video-display utilities, and the run- 
time package supports I/O redirec- 
tion. As this article was written, the 
c-systems compiler and Digital 
Research C (for CP/M-86) were the 
only ones available that implemented 
multiple memory models, although 
others were imminent. The c-systems 
compiler, in addition to the usual 
small model, includes a command- 
line option and library for the 
medium model as well. Figure 1 il- 


lustrates the variety of models 
available. 

While not an outstanding per- 
former in terms of code size, compile 
time, or execution time relative to 
others reviewed, the c-systems com- 
piler's unique and innovative options 
make it a useful tool. Integer math 
and local-variable access benchmarks 
produced relatively efficient code, but 
performance lagged somewhat in 
control-mechanism efficiency testing. 
Function calling was burdened with 
the register variable mechanism, sav- 
ing and restoring SI and DI registers 
on each cal and return. Code- 


in RAM 


PRINTERS 
C. ITOH 


F-10 Parollel. . . 
COMREX 


STAR MICRONICS 
Gemini 10X&15X 


TALLY 

MT 160L w/ Tractors 
MT 180L w/Troxtors 
TEXAS INSTRUMENTS 
810 Bosic ......455 
TOSHIBA 

1350 Por or Ser. . 


TELEVIDEO 


PIED PIPER 
COMMUNICATOR | 


SS M M Il 
Prices reflect 3% to 5% onh discount, Product shipped in 
manufacruns. 


factory cartons with warranty Free shipping 
on UPS ground only Prices & availability subject to change 
wtthoc? nohcos. Send coxhier's check or money 
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SYSTEM for business and technical 
professionals requiring obsolescence- 
proof, hard-disk computers. 


GIFFORD GIVES YOU THE BEST 
| OF TWO SOFTWARE WORLDS. 


We were the first company to develop 


| NOT IF IT’S A GIFFORD. | 


Freedom from obsolescence now costs 
less than $10,000 for 3 users. Because 
Gifford Multi-User Computer Systems, 
based on industry standard IEEE 696/ 
S-100 with 20 bus slots, allow ample 
expandability and upgradability as new b: 
| processors and peripherals are introduced. 4 p te etd combination P 
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That's why Gifford computer systems, any of the more powerful 16 bit programs 
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_ 


Other centers opening soon nationwide. 
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going with Gifford. Such as, our exclu- 
sive networking and multi-tasking 
telecommunications packages, our two 
year warranty, complete service and 
support, system integration and custom 
application software. Plus all the benefits 
of selecting an IEEE 696/S-100 bus- 
based system. 
MP/M 8-16 is a propnetary implementation of 
MP/M-86 and was configured tor CompuPro by 
Gifford Computer Systems. CP/M and MP/M are 
registered trademarks of Digital Research. Super- 
Calc is a trademark of Sorcim. dBase Il is a trade- 
mark of Ashton-Tate. CompuPro is a trademark 
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Memory Models 

A thorough understanding of the models 
employed to structure memory usage 
beyond the familiar 8-bit processor, 64K- 
byte domain is necessary. The revolu- 
tionary innovations in software design will 
not come from using this newly available 
memory resource for more spreadsheet ar- 
rays or a bigger memory disk emulator. 
Real innovation and creative design can 
only progress when the tools are available 
for concrete realizations. 

Two compiler manufacturers (c-systems 
and Digital Research) are already support- 
ing larger memory usage, one has two ad- 
ditional memory models in test sites (Lat- 
tice), and at least two others (Mark 
Williams and Mark DeSmet) have defnite 
plans for supporting larger models in the 
near future. The tools are here; we need 
to know how they work. 

Although the Intel 8088 microprocessor 
used by the IBM Personal Computer can 
directly address over one million bytes of 
semiconductor memory, the manner in 
which this space is accessed leads to com- 
promises in both hardware and software ar- 
chitectures, For the processor to retain a 
16-bit interna! datapath (assuring relative 


production times were impeded by 
the use of the snail-like PC assembler. 
Sieve execution performance im- 
proved by 22 percent when register 
variables were used for the loop 
indexes. 

The company's c-window symbolic 
debugging package, available for 
$195, is a unique and valuable option 
worth noting. When the user sets a 
compiler command-line option (the 
debugger works only with the c- 
systems compiler), provision is made 
to link a separate library containing 
a program-execution supervisor. 
When the compiled program is run, 
high-level debugging using single- 
step, trace, or breakpoint is sup- 
ported with breaks conditional on 
count, function name, and source- 
line number or by nonzero evaluation 
of arbitrarily complex user-defined 
expressions. Extensive user-specified 
automatic commands allow the set- 
ting or display of evaluated expres- 
sions, variables, and data with radices 
and formats precisely predetermined. 

Another interesting command-line 
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ease in software migration from earlier Intel 
products), a segmented architecture was 
chosen. 

To generate the 20-bit physical address 
needed to reach any location in the memory 
space, the bus-interface unit of the pro- 
cessor automatically shifts the 16-bit con- 
tents of one of the four segment registers 
left by four binary bits (filling the spaces 
created on the right with binary zeros) and 
internally adds this result to a 16-bit 
register containing an offset address. 
Therefore, to reach any memory with a 
physical address outside a 64K-byte span, 
the appropriate segment register must be 
adjusted. The processor takes fewer clock 
cycles to operate within a 64K-byte logical 
address space and requires additional cycles 
for any memory transactions outside that 
limit. The compiler designer wishing to 
enable access to code or data spaces beyond 
64K bytes faces a confusing thicket of 
tradeoffs as a result of this complex process. 

To deal with this complexity, C compiler 
writers for Intel's 16-bit architecture are 
choosing to adapt the four models 
expressed in the Intel PL/M-86 object for- 
mat (see figure 1). The most widely used 


option allows the user to set a PL/M- 
and Pascal-compatible argument- 
passing convention. Compared to C, 
arguments are placed on, and re- 
moved from, the stack in inverse 
order. Because C allows a variable 
number of arguments to be passed 
into a function, all arguments must 
be explicitly declared when the func- 
tion is declared, enabling the com- 
piler to generate proper stack cleanup 
on function returns. This option can 
be used to compile C function 
modules callable from Pascal or PL/M 
programs and, when combined with 
the medium memory model, to gen- 
erate code for popular real-time 
operating systems such as Intel's 
RMX-86 or Industrial Programming’s 
MTOS-86. 

The documentation explains these 
complex options and contains a full 
treatment of the assembly-language 
interface to c-systems code. However, 
while the 46-page manual is accurate, 
complete, and useful, it includes 
neither an index nor error message 
explanations. An alphabetic reference 


model, and the default model for most com- 
pilers, is the small memory model, which 
defines separate code and data areas, with 
a maximum size of 64K bytes each for a 
total program memory access to 128K 
bytes. All code must fit within the code 
group; the 8088 CS register is used as 
relative origin. All data and the stack must 
fit within another 64K-byte area with the 
DS, ES, and SS registers all pointing to 
its origin and defining the lowest accessi- 
ble address. Within this dala area the stack 
grows downward from the highest 
available data memory, and the dynamical- 
ly allocated heap area, generally based on 
the 8088's ES register, grows upward from 
the top of whatever memory the compiler 
has allocated as a fixed area for globally 
available variables and data. 

The medium model still restricts its pro- 
grams to a maximum of 64K bytes of data, 
apportioned identically to the small model, 
but code is allowed to expand to the limit 
of maximum available memory. The com- 
piler and linker normally manage the CS 
segment register to generate Ehe optimally 

of call and return. A third 
model, the compact model, limits code and 


list of the library functions would be 
a welcome addition. 


Caprock small-c is a result of Ron 
Cain's generosity (i.e., it is a transla- 
tion of source code intended for the 
8080, originally published in Dr. 
Dobbs' Journal $45 and placed in the 
public domain by Cain at that time). 
Program run-time memory usage is 
organized by assigning all code to a 
64K-byte code segment shared, after 
linkage, with the run-time library. 
The stack, which manages all data 
items, has a separate 64K-byte seg- 
ment, The PC-DOS linker assigns the 
code segment to low memory, with 
the stack segment immediately 
above. 

Assembly language provides for 
any desired departures from the 
above arrangement, as long as you 
assume responsibility for juggling the 
segments. In contrast to the original 
small-c, the compiler can produce 
multiple output files and supports 
true extern linkage, so the entire run- 
time library source is not required as 


external variables to 64K bytes each and 
allots a full 64K bytes for stack data, with 
the CS, DS, and SS registers adjusted ac- 
cordingly. The heap data area employs the 
ES register, growing upward, and can oc- 
cupy up to all of the remaining memory. 
The amount of memory allotted to heap use 
is generally specified at link time. 

The final model, the big model, is a 
deviation from the PL/M-86 convention's 
large model plan. In the PL/M-86 model, 
each code segment allocation should be able 
to access its own 64K-byte data segment. 
C compiler writers have settled on a less 
ambitious scheme, where a program is 
limited to a single 64K-byte data space for 
global data, a single 64K-byte stack area, 
but allowing code and heap allocations to 
divide up the remaining memory with the 
heap left to manage whatever is not used 
by the program code. 

In the words of its progenitors, “C is not 
a ‘very high-level’ language.” A program- 
mer can get close to and manipulate the 
details of individual machines. Therefore, 
a few ramifications to all of the above exist 
that govern C compiler design and should 
influence the C programmer's choices and 


compiler input along with the user's 
program. The assembly-language in- 
terface is adequately documented 
and is aided by the directives fasm 
and #endasm for including in-line 
assembly statements in the C source 
file. 

While quite inexpensive, the 
Caprock small-c lacks many of the 
features that make C the powerful 
systems tool it is. For instance, the 
control structures while, for, switch, and 
goto are missing. This subset does not 
support the storage classes auto, static, 
and register; typedef declarations; float 
or long int data types; conditional 
compilation (fifdel, etc.); arguments 
for #define preprocessor statements, 
initializers on declaration or casts; 
and multidimensional arrays, struc- 
tures, and unions are not allowed. 
Functions may only return int, 
pointers may only point to char or int, 
and no complex assignments are per- 
mitted. Caprock small-c does not 
support conditional expressions, 
comma, logical negation, and one's 
complement. 


coding practices. Under the small model, 
the natural integer size and natural pointer 
size for C are both 16 bits, a fact that allows 
maximum efficiency in using the 8088 pro- 
cessor and a minimum of confusion for the 
programmer. In the big model, the natural 
size for C int and pointer types is 32 
bits, and while the processor takes 
longer to jugele 32 bits than 16, this 
concerns the programmer solely from 
a code size and performance stand- 
point. 

With the compact and medium 
models, care must be exercised. In the 
com model all function calls are 
short (16 bits), but the dynamic data 
must be managed in C using 32-bit 
data pointers, loads, and stores. Thus 
char pointer and natural integers are 
not all the same size, and care should 
be exercised in the use of casts and type 
conversions. The medium model, 
which allows long calls but restricts all 
stack and data to 64K bytes, reverses 
the implications of the previous 
anomaly if you want to use pointers 
to functions or manipulate code addresses 
directly. 


In performance, small-c came in 
last in every test of execution speed 
and behind most of the others in 
code size and compile time. The in- 
teractive nature of the command 
mode is inoffensive, but assembly 
durations require patience. 

Why, then, is such software useful? 
First, as the least expensive C com- 
piler available for the PC, it can give 
the programmer a taste of the lan- 
guage without a large cash invest- 
ment. Beginners at programming 
should know, however, that using 
small-c as a means to learn program- 
ming or to learn C can be extremely 
frustrating at best because so much 
of the language is absent. Most pro- 
grams from books or magazines will 
simply not compile or run without 
significant alteration, Such changes 
are best left to the experienced. 

Caprock small-c could also be used 
as a learning aid for the C program- 
mer. The source code for the entire 
compiler and run-time library is in- 
cluded on the disk; it is a unique aid 
for anyone interested in studying and 


tinkering with the mechanics of com- 
piler construction. And because the 
disk includes a translation, into C 
source, of the text-formatting pro- 
gram from Kernighan and Plauger's 
classic text, Software Tools, it is a 
valuable resource for the student 
Jearning how to translate into C from 
another language (RATFOR prepro- 
cessed FORTRAN or Pascal, depend- 
ing on which version of the book you 
use). As a bonus, the executable ver- 
sion provides some useful word- 
processing capabilities when com- 
bined with a trusty text editor. 


Computer Innovations C86: In addi- 
tion to the three-pass compiler and 
complete source-code files for the 
assembly language and C library 
functions, this package includes an 
object-code librarian, object libraries, 
a linker, and a source-code library- 
maintenance program that allows 
many small code files to be stored in 
one archive, eliminating disk-file clut- 
ter and freeing disk-directory entries. 
The CI-C86 compiler accepts the 
standard C language and produces 
object code in a format exclusive to 
the system linker. Register variable 
declarations are converted to auto 
(storage class) and true register 
variables are slated for a future 
release. À command-line option 
allows 31 character identifiers, a fea- 
ture that increases the self-document- 
ing qualities of the resulting code but 
makes it more difficult to transport. 
Other compiler options enable com- 
ments to nest and permit the entry 
of command-line fdefines. Error 
messages are accompanied by the 
line number the compiler was work- 
ing on when the error was detected. 
An interim solution to interfacing 
assembly-language to a nonstandard 
object-module environment is pro- 
vided by a program that converts an 
assembler's output to a form accept- 
able to the CI-C86 linker. 
Although only the small memory 
model is implemented, the package 
includes a software foundation for 
using overlays. Library routines 
enable program I/O redirection. The 
8087 math coprocessor is supported 
by calls to library functions, and in- 
line code capability is scheduled for 
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Listing 1: The math benchmark. 


ALPHA /* intmath3.c x/ 
OM EG A #tdefine COUNT 10000 


main{ ) 


COMPUTER PRODUCTS | í 


int i, j, kK; 

printf("StartingMn"); 

for(i = O; i < COUNT; ++i) { 
j = 240; k = 15; 


/* test byte-byte combinations */ 
J-"(k*(3j/k)»y 
j=(k*(j/kK)) 
j = ( ktktktk+ k+k+k+k+ k+k+k+k+ kt+k+k+k ); 
k = (j -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k ); 


DISKETTES 
SCOTCH 3M SS DD ...... —" 
MAXELL MD2 DD DD .......... D 
PRINTERS /* test byte-word combinations */ 
dn ces j = (j «« 4): k = (k ic 4); 
SEMIN IS oo ea 1 ~(k * ¢ j / kk» 
EPSON FXO re er Lll qo ue t a 2 7 HI 
MODEMS j = ( ktktktkt ktk+k+k+ k+k+k+k+ k+k+k+k ); 
k = (j -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k ); 
HAYES MICROMODEM Il... 
MONITORS n å 
US! PI 3 12" AMBER | /* test word-word combinations */ 
MAN ER AE 1 j = (j ce 4) k= (k « 4); 
OR J-(k*CÀi/k)NM 
| IBM PERIPHERALS & SOFTWARE | jz(Xx*(j/k)y 
TANDON TM100-2. Pre j = ( ktktk+k+ ktktktk+ kt+k+k+k+ kłktk+k ); 
k = (jJ -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k ); 
} 
printf{ "Finished\n”" ); 
} 
L TIS WO TiRI , , 
APPLE PERIPHERALS & SOFTWARE /* intmath3.c end */ 
VIDEX VIDEOTERM 80 COLUMN . 
MICROSOFT 1 Dr R 69.00 
KRAFT & T.G. JOYSTICKS 45: Listing 2: The pointer benchmark. 
QUENTIN APPLEMATE DRIVES . 
| WIZARD GEOTEK BUFFERED INT, | /* interl x 
PFS FILING SYSTEM . miis. D PARA etl f 
PFS REPORT ........ sss. aapa 
WORDSTAR (OUI, 28000 #define COUNT 10000 
THESE ARE SAMPLES OF THE tdefine ALLOTTED 128 
MANY THAT ARE 
AVAILABLE, PLEASE CALL : 
FOR PRICING AND INFORM- main( ) 
( 


char workarea[ALLOTTED], *ptr; 
294574422 int ij 
Printf( "“Starting\n"); 
for(i=0; i < COUNT; ++i} { 
ptr = workarea; 
while( ptr < (workarea + ALLOTTED)) { 


4847 LA MONTANA CIRCLE 


TARZANA, CA 91356 *ptr=' '; 
++ptr; 


All products are in factory sealed packages. Wi 
rantee all items for 30 days. Wilhinthisperlod, | ) 
merchandise returns must accom: 
panied by RMA number. All other returns will be 
bs tul ta itai charge PE 
orders there w a S ng charge. " » 
minimum. There will be an additional $4.00 sur- printf( “Finished\n" ); 
charge on COD orders. Cash of Cashiers Checkis 
required on COD dunt Calif. residents add 6.5% } 


sales tax Prices subject to change wilhout nolice. . 
/* pointerl.c end */ 
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Only 


Texas Instruments 
offers these 7 advantages 
that add up to 
more computer 
for your money. 


If you're a smart business profes- 
sional, you want a business computer 
that gives you the most productivity 
power for your dollar. For you, Texas 
Instruments has the answer: the TI 
Professional Computer, With seven 
obvious advantages that make buy- 
ing TI make sense. 


The Disk Storage 
Advantage. 
The TI Professional Computer gives 
you standard 320K floppy disk stor- 
age. That’ rwice the standard data 
storage of the leading competitor. 


The Function Key 


Advantage. 


We give you 12 function keys that 
you can easily preprogram to make 
pr work simpler and easier. The 

the competition can do is 10 or 
fewer function keys. 


The Keyboard 
Advantage. 

Our standard touch-typing layout 
makes word processing as easy as sit- 
ting at a typewriter The separate 
numeric and cursor control keypads 
ler you isolate information and enter 
numbers for spreadsheets more 
oy And with our isolated edit/ 

elete keys, you'll never have to 
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1-2-3 and Latus are middenas of Lotus Development Corpoatien 


worry about accidentally erasing val- 
uable data. 
The Monitor 
Advantage. 


Our monitor gives you 40-50% 
better resolution than the leading 
personal computers. Which means 
you get clearer displays that are easy 
on the eyes. And some of the sharp- 
est graphics possible today. 


The Software 

Advantage. 
There’ software available now for 
the T] Professional Computer that 
meets virtually every professional 
and small business need. And with 
our memory expansion board, you 
can use advanced integrated software 
like Lotus 1-2-3™ to help you do 
severa] kinds of work without 

ing programs. 
The Expandability 

Advantage. 
Our standard features like the floppy 
disk controller and printer support 
are built-in so they don't take up the 
valuable expansion slots you'll need 
for adding optional features like 
communications and up to ten 
megabytes of hard-disk storage. 

ich leads to one of our most 

exciting advantages... 


The Future Enhancement 
ntage. 

No one wants to buy a personal 
computer that’ already on the road 
to obsolescence. Thats why we’re 
developing exciting new features 
that you can easily add to your 
TI Professional Computer—like 
speech recognition. Imagine being 
able co say, "S eet, please” 
and having it appear instantly on 
your monitor This and more will be 
available this fall. 

One additional benefit makes the 
T1 Professional Computer especially 
attractive — the price. Feature for 
feature, dollar for dollar, you'll 
choose TI. 


Get the business computer that 
puts these benefits to your advan- 
tage. Visit your TT authorized dealer 
or write: Texas Instruments Data 
Systems Group CA, Dept. 062ZBY, 


P. ©. Box 402430, Dallas, 
TX 75240. Or call toll-free: 4 
1-800-527-3500. 
‘TEXAS 
INSTRUMENTS 
Creating useful products 


and services for you. 


26477 
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The Z-80 C Cross-Compiler 
Fleet has arrived. 


ls your 7-80 C object code larger than ir needs ro be? 
Retrearing ro assembler becouse C isn't fulfilling irs promise? 

Your ship has come in. Vandora introduces rhe 7-80 C Cross- 
Compiler. Starting with the finest “pure” Cro-8080 cross-compiler 
available (Whiresmirhs), we've added &bir expressions, a righr 
calling convention, a peephole oprimizer and full use of rhe 2-80 
instruction ser ro reduce your code size by up ro 36%. 

Andifyou'rein aROM based environment, you'll oppreciare 
our in-line machine code, listings, ROM-able rables ond oprionol 
royalty-free runtime a 

e Vandara 2-80 C “Compiler is available for VAX, 

PDP-41, 68000 ond 
28000 hosts. 
For more infonmarnorn coll 


(206) 542-7611 or wrie VANDATA 
17544 Mecvole Ave N, Sore 107 


Seorrie THE UPPER HAND 
Coll Y i IN COMPUTER 
1-800-426-5248 SOFTWARE. 
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Text continued from page 141: 
future release. 

More than 100 library subroutines 
include several utilities for math, 
memory management, and string 
manipulation. Two important library 
functions behave differently with re- 
spect to the standard, so migrant 
code may need adjustment: the CI- 
C86 I/O subroutine topen employs a 
12-choice mode argument, rather 
than the usual 3-choice mode, to ac- 
commodate CP/M end-of-file conven- 
tions and to differentiate between 
binary and ASCII files. The CI-C86 
open system-call simulation requires 
a 6-choice mode for similar reasons. 
The formatted I/O functions include 
the nonstandard, but welcome, ex- 
tension of capability in the inclusion 
of a binary radix. 

The manual's coverage of this par- 
ticular implementation of C is a bit 
thin. The individual programs in- 
cluded are documented in clearly 
structured style, but error messages 
are neither listed nor explained, and 
the descriptions of the programs and 
routines are often terse. The alpha- 
betic listing and clear one-to-a-page 
format of library-routine documenta- 
tion, however, make for easy refer- 
ence. 

This widely used compiler has 
been the subject of continual work 
and improvement since its introduc- 
tion, and it will probably continue to 
improve. C86 was relatively ineffi- 
cient at function calling, a drawback 
unrelated to overhead of register 
variables because the register type is 
converted to auto. Code generated for 
integer math and local-variable access 
was relatively efficient compared to 
others. 

In use, C86 is simple and straight- 
forward and complicated only by the 
need to manage the nonstandard 
linker's syntax. Error messages can be 
confusing if they dont offer addi- 
tional documentation, but a provi- 
sion to print a source listing after the 
preprocessing pass can be a useful 
debugging tool. By including source 
code for the run-time subroutine 
library, Computer Innovations gives 
the user greater control over the 
structure of the final executable code 
module. While I found no real basis 
for complaint about this product, 
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SMITH CORONA 


LETTER QUALITY PRINTERS 
SMITH CORONA TP1 June Spacial $514 
Less June & July Mig. Rebate .... 50 


ONLY $464 
STARWRITER 40 CPS Sor P .. $1274 
PRINTMASTER 55 CPS SorP 1544 
NEG 3510 33 CPS SERIAL ...,. 1386 


DOT MATRIX PRINTERS 
GORILLA BANANA Graphics... . $221 
EPSON 
MX-80 w/Graphics Rom*, 80 cps .. 427 
FX-80 Friclion & Tractor 160cps .. 585 
MX-100 Frichon & Tract. 100cps .. 653 
STAR MICRONICS 
GEMINI 10 2.3K Buffer 100 cps .. 329 
GEMINI 15 15" Carriage ........ 494 
OKIDATA 
82A Serial & Parallel 120 cps..... 404 
B4 Parallel 15" Fr&Tr 200 cos .... 960 
9? Parallel 10" Fr&Tr 160 cps .... 501 


PROWRITER 8510 W)"Par t20cps 404 
8600-Near Letter Quality Par — 1031 
mnuwtuts-udnwnudtà kat.» LEN 756 


PRISM 80 


SUPERBRAIN 
SUPERBRAIN Il 
DOUBLE DENSITY a ee $1970 


QUAD DENSITY .............. 2076 
SUPER DENSITY ..... agase ABBA 


COMPUSTARS FOR NETWORKING 
VPU-10 **6t4uethtotb*óhuthstittbhh $1540 


WE eovesecseresneatéepueb 22B4 
La eee a reoi LO 
La PRETI 
DS5-10 RAGRERAMNR A. RWAERR EH Re 3029 


AMERICAN SQUARE COMPUTERS is 
organizing a World Wide Association 
ot Compuler Dealers. Open a Store or 
Stari Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Compelitors charge a FRANCHISE FEE 
ol from $15,000.00 to $45,000.00.) Be a 
Winner! Let US En YOU gel started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 


Which Computers are Best? ... 
Insured Shipping at Low Rates. 


Free 


Call tor latest prices & availability 


AMERICAN 


919-889-4577 
Circle 22 on inquiry card. 


ADVANCED DIGITAL 

5-100 SUPER QUAD SINGLE BOARD 
COMPUTER 2-80 84K RS232 DISK 
CONTROLLER FOR 3" OR 8". S474 
SUPER SLAVE 128K * PS NET/1., 437 
SUPER S1X/128 6 MHZ 128K ..., 555 
TURBODOS SINGLE USER,..., 250 


SUPER SYSTEM-DD-8 ...... sa dde? 
SUPER SYSTEM-8-HD-10...... 3920 
ALTOS COMPUTERS 

8000-2 64K RAM .,........... S2680 
8000-15 208K HAM ............ 3653 
8000-10 208K RAM ,,,.....,... 5571 


£-15D 3 USER 25 1/4" ,...... ,. e201 
5-5D 3 USER HARD DISK...... 4379 
6600-12 16 BIT 20 MB HD ....,. 8104 


COMMODORE 64 CALL 
ATARI 400 w/Rebate Coupon... .$149 
ATARI a MP 655 


TRAXX 5 1/4" ADD ON DRIVES 
Bare drive SSDD Quanilty 2 Ea ...215 
SSOD w/cabinel & power sup ....312 


TELEVIDEO 


TERMINALS 


TELEVIDEO 910 OR 910+ .,..,, $538 
TELEVIDEO 925 Detach Keybd .. 674 
TELEVIDEO 950 Prog func keys .. 883 
TELEVIDEO 970 VT-100 compat... 935 
ADDS Viewpoint 3A+ Emuiates 458 
ADDS Viewpoint 60 Graphics .... 620 
ADDS Viewpoint 90 Prog. EPROM 820 
ADDS Calor Terminal NEW! .... 998 
Zenith 2-29 Z19&VT100 compai — 655 
Zenith ZT-1 Terminal+modem 460 
Visual 50 Ergonomic .. ......,... $545 
Visual 55 New! Enhanced 450,... 626 
Visual 100 80/132 columns ...... B90 
Visual 200 Tilts&detach keybd ... 761 
Visual 330 VT52&Haz1500 comp 782 
Visual 400 ANSI x3.64 campat .. 1074 


Visual 500 Graphics 14" screen 1646 
MONITORS 

ZENITH 

ZVM 121 Green Phosphor .......5123 
ZVM RGB Color Monitor ........ 545 
GDZ2-13-14 Composite Color..... 325 
NEC 

JC1201M 12" Composite Color $378 


JC1202DHA 12" RGB Color Mon. 810 
JB1201M 12" Green phosphor 176 


AMDEK 
Color | Color monitor,..,...... S321 
300G 12" Green ..... et 2.2, 165 


4167 Kivett Dr, 


SQUARE 


GRAPHICS & COLOR GRAPHICS 


VECTRIX 

VX 128 8 colors 322x560 Pix... $2245 
VX 384 15.8 million colors ...... 3865 
VXM Hi Res. 13" RGB Monilor .. 1430 


MICROANGELO 
MA 512 512x480 Monochrome .. $574 
MA 520 512x480 + Screen Pak? .. 890 


COMPUTERS 


COMPUPRO 
Compupro computers come as main- 


frame, boards, and drives, and you must 
sel Ihe switches. 


816A Computer 8085/8088 128K $3964 
B16B Computer 8085/8088 256K 5038 
816C 8085/8088 384K 3 users... 6470 
816D 10 MHz 8086 512K ....... 10052 
816-08 CPUZ 208K Oasis....... 6471 
816-016 10 MHZ 8086 512K .... 10052 


SEATTLE Pure 16 bit computer is the 
fastes! microcomputer by aciual test! 
S-100, 128K Slatic Ram, B MHz 8086 18 
slot, Mainframe, 3 serial & 1 parallel 
ports. 

Gazelle II computer .......... $4346 
Hard Disk Gazelle I1........... 5750 


RADIO SHACK TRS-80 SAVE! CALL 


TARBELL with 2-8" disk drives 
EMPIRE I singla sided ........ $3304 
EMPIRE II double sided ....... 3775 


MEDICAL SOFTWARE 

MICROMED & MICRODENT ... 1656 
"La i PPS. 
THE DOCTOR'S OFFICE NEW! CALL 


Morrow 
Terminal 


m 
E 


Micro Decision li 


MICRO DECISION 
"A DEAL YOU CAN'T REFUSE” 


64K RAM 280 4MHz 2 serial poris 
5 1/4" disks Free Software — CPM 2.2 
MicroSoft Basic, BaZic, WordStar 
LogiCale spreadsheet, Correct-tt 

ONLY 
MD1 1 single sided 5 1/4" ,,..,. S818 
MD1 +ADDS 34+ Terminal ...,, 1269 
MD1 * AODS 3A* +Smith Corona 1769 


MD2 2-5" SS drvs + Per. Pearl... 1146 
MD2 *ADDS 3A+ Terminal ..... 1599 
MD2 * ADDS 3A* +Smith Corona 2099 


MD3 2 sided drives & Bookkeeping 
& Personal Pearl, FANTASTIC BUY 


MD3 2 Double sided drives ..... 1566 
MDS * ADDS 3A* Terminal ......2019 
MD3 *ADDS 3A* *Smith Corons 2519 


Above Packages include all Caties 


DECISION 1 


"|BM-360 on the Z-80 & S-100 Bus!" 


Sixteen programs running simultan- 
eously! FREE CPM, MicroSofi Basic. 
S-100, IEEE 696, 14-slot, 4 MHz Z80 
Real lime clock, Interrupis, 3 Serial 
& 1 parallel port, 64K static RAM ex- 
pandable to 1 Megabyte. 
D1 Hardware&Soltware as above$i712 
D2 Has 2 DSDD 5 1/4" drives ,.. 2485 
034 1 DSDD 5 1/4" +5 Mb Hard Disk 
+Wordstar, Correct-It, LogiCaic. 
Ba2ic, and Personal Peat 


D3A w/5$ Mb Hard Disk ,........3720 
D3C w715 Mb Hard Disk .,...,. 3822 


MOS Mull user upgrade 3-64K RAMS 
*Micronix operating syslem .,,. 1432 


MOS: with above & Whitesmith’s C 
& Pascal 783 


LM M pet + 


MORROW DISK ORIVES 
NORTH STAR ADVANTAGE 
Complete systems include S-100 com- 
Noih Star Advantage — 8 BIT — 8/16 Tas — DERE cabinet. & fan, 
Work Station..,...... $1998 $2281 d 
2 Floppiss 360K ea... 2252 2542 Add Drives include power supply, cabl- 
5 Mb Hard + 360K Floppy 3362 3652 Sysiem Drive 
15 Mb Hard + 380K Floppy 4385 4748 5 174" Winchoster SMb $1572 $1151 
51/4" Winchester ISMb 2485 
NORTH STAR HORIZON Pu mao = 
HORIZON 1 User Multi 34" Winchestor 26Mb 3187 2766 
2 Floppies 360K ea... S2252 N/A 8" (w/DMA controller) 
5 Mb Hard & Floppy 3362 55085 One 1 sided ......... S870 S576 
15 Mb Hard + Floppy 4385 6821 One Zsided ........, oes X 
iB Mb Hard + Floppy = 5837 8273  Two2sided......... 1839 1432 
Factory Guarantees We Beat Prices 


Jamestown N.C. 27282 
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Name 
DeSmer C Development Padkage version 
LS 


Type of Software Package 
C programming language compiler 


Manufacturer 

C Ware 

1607 New Brunswick Ave. 
Sun le, CA 94087 
(408] 736-6905 


Price 
$100 


Format 
| 5%-inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 


hoppy disks 
Type of Compiler 


Produces object code or assembly 
language 


Computer Needed 

| IBM PC running PC-DOS or CP/M-B6 with]! 
two single-sided disk drives and a 
minimum of 64K bytes of RAM 


Documentation 
l05-page looseteaf manual 


Audience 
Systems and applications sofware 
developers, C programmers 


neither its features nor its perfor- 
mance were relatively outstanding. 


Mark DeSmet has recently released 
a full suite of 8088 systems-develop- 
ment software accompanied by more 
than 100 pages of documentation. 
Available from C-Ware for the low 
price of $100, the package includes a 
two-pass compiler, screen editor, 
assembler, linker loader, cross- 
reference and list utility, object-code 
librarian, and two valuable system- 
utility programs in both source code 
and executable form. The run-time 
library is supplied in two versions; 
one provides 8087 coprocessor float- 
ing-point support, and the other pro- 
vides software floating-point subrou- 
tines. 

The extent and quality of these pro- 
grams are amazing. The DeSmet con- 
piler was usually fastest in compila- 
tion and linkage times, regularly pro- 
duced tight code and small incre- 
mental program size, and always 
ranked at the top in terms of execu- 
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Manufacturer | 
Intellect Associates fc. 
POB 365 ' 
Holbrook, NY 1748 
(516) 472-4449 


Price 
5150 


Format 
5%-Inch double-def 
PC-compatible PC-t 


Type of Compiler 
Produces object coge 


ity single-sided IBM 
D5 format flappy disks 


Computer Neede 
IBM PC running P 
sided disk drives a 
bytes of RAM 


S with two single- 
a minimum of 64K 


Documentation | 
60-page Miei v manual 


Audience 
System and applications software 
developers, C progfammers 

| 


tion speed. Because it is relatively 
young, the product is bound to have 
some rough edges. For instance, the 
preprocessor section of version 1.5 
failed to properly handle tests of in- 
tricate define expansion, producing 
spurious code with no compile-time 
error indication. In all other tests run, 
no further fault was found with com- 
piler accuracy. 

This system produced consistent 
optimization in both code size and 
execution speed and generated code 
that consistently outperformed all 
but the Lattice compiler. In the short 
history of this product, C-ware seems 
committed to continuously improv- 
ing it and has already added substan- 
tially to the library. The DeSmet 
package is an unsurpassed vehicle for 
programmers in other languages 
(particularly assembler) to use in 
learning C. Examples of C and 
assembly-language source files that 
are included deftly illustrate the 
range of capabilities available. 

Although it does not support Unix 


Name 
Lattice C version 1.04 


Type of Software Package 
C programming language compiler 


Manufacturer 

Lanke Inc. 

FOB 648 

Haffman Estates, iL 60195 
(3i2) 843-2405 


Price 
$500 


Format 
5M -inch doubledensity single-sided (BM 
PC-campatible PC-DOS or CP/M-B85 format 


floppy disks 


Type of Compller 
Produces object code 


Computer Needed: 

IBM PC nunning PC-DOS or CPIM-86 wh 
two single-sided disk drives and a 
minimum of 128K bytes of RAM 


Documentation 
I&2-page stapie-bound loose-leaf manual 


Audience 
Systems and applications software 
developers, C programmers 


version 7 extensions, in most other 
respects the DeSmet compiler accepts 
the entire standard C syntax, in- 
cluding all widely used data types 
and operators. For example, the only 
pre-Unix version 7 data type miss- 
ing is short, which may be added by 
employing typedef. Extensions are 
made to support 31-character variable 
names (for more readable code) and 
to include assembly language in line 
via the #a8m preprocessor directive. 
Console I/O is not provided with 
redirection in the current release, 
and only the small memory model is 
presently supported. 

A full-facility programmer's tool, 
the screen editor has an elegantly 
simple command syntax. The 
assembler includes all 8087 
coprocessor mnemonics and uses a 
syntax that differs only slightly from 
that of Intel's ASM-86 standard. Bind, 
the system's linking loader, is used to 
produce executable files from the ob- 
ject output of both the assembler and 
the compiler. It produces a full sorted 
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WordStar® | dBASE Il" | Lotus’ 1/2/3  SuperCalc" 


$249 | $439 


WordStar” 
InfoStar " 


MailMerge" 
$349 $259 


Multiplan” 


Perfect Writer” 


$289 


dBASE Il" 
$679 


ALPHA SOFTWARE" dGraph $219 Supersol 123 Pertect Wrrter/Speller $408 
All Producis CAL HAES" SpettSar 128 ferier Calc p 
Hm at 

APPLIED SOFTWARE TECHWOLOGY® = 5 Smaiodem ME i1 ELE A fann Pec Pes ^i 
ASHTON-IAYE™ All Products CALL ime k CALL SOFTWARE PUBLISHERS" " 
dBase Ii H39 ius” RAM Cont 5 B9 M A : 95 
ASPEN SOFTWARE" Easy¥inter |i $189 Sottcard"™ 49 PFS Graph : 95 
Grammalk $ 60 EasySpeller ii 5119 Videolerm (Vales) 39 SORCIM'* 
Random Howse Pronireader $ 39 Easy Wtiter /" Speler $299 AN Theee Above $479 Cak 1 
Random House Thesaurus $119 CasyFuer Lom Multolan'* 5189 Dv EAR 
C.M.S. til ENTERPRISES" Financial Management Senes L Enhancer il [Videx""] $119 Superi ier 179 
WS-Paich and WS-Keys $5 LEXISOFT™ BASIC 80 75 Spelbuard 129 
COMPUTING!" SpeNBinder $239 BASH Compiler $295 VISICORP 
Prat! $119 LIFETREE SYSTEMS" NU E e zz VraCalc $169 
CONTINENTAL SOFTWARE" — m Flight Sumulator 45 vasTerm $ B5 
Home Accountant CALL LOTUS'* Multi-tpol Word i Valer $183 
DIGITAL RESEARCH™ 273 $379 Ail Gihes Producis CALL VissFile ue 
CBASIC SIN  METASOFT™ MICROSTUF"" Vavirend/ Po 
CB- 80 ler $373 Benchmark $359 Crosstal $119 ren D 
PASCAL MT + $259 MICROLAB "A Yes Abed 9 
SPP $155 lax Man $179 OASIS Business Forecayter $100 
Dept Manager 5293 MiCROPRO® Funciualon and Style $109 Specia CALL 
CHASIC 86 $139 Wordstar $743 ORGANIC" PUPPI DISKETTES [Bones ot Ten) 
PASLAL/MI= 96 $249 Wordstar /MailMerge $343 Milestone 1269 $25 
Concurrent CP/M BG $249 n nal ama 2 PBL CORPORATION" 3 r $ 25 

if 
cP u Katt $49 MasMerge $129 Personal Investor $105 leuk — t 
FOX AND GELLER InloStar $258 PERFECT SOFTWARE" 

ickeode $213 CalcStar $ B9 Partect Writes 5289 

Uti $53 DalaStar $173 Perlect Speller $169 

NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 
When vou buy software Iram us you're in good and gutstanding product support, Which means that every order is Milled the day we 
cumpuns, You aec, ene ol our faverite customers is Now, we'd like to go to work for you. get it. And thal our unaque Order Tracking 
IH M. iseh TAKE A LOOK AT WHAT WE OFFER. System™ & on the jnb, keeping tabs on your order 
| hats right LOWEST PRICES: Compare prices for yourself We — S*ETY slep of the way. 


Whee [HM PC headquarters in Boca Raton. 
Iona wants Iu i uul seme competitive products. 
thes give ux a call and place an order. 

Ses dit Hewlett-Packard and Cienerul Electric ami 


4 Our giant inventory me of the largest in the 
be reed. (Some : 
bees s ^d (hamis FUB. ci United States nho assures YOU of the fastest 
Honddb ae aii pini ha ivingsdn possible service. Everything's in stock so you don 


ire(icndaus volume apd negatiating the best edis. 44 c 


Haney well “a | t [Vs the best, When IBM 
A, We t = k , ' 
Frünkh. we're flattered but nol surprised. (Ve were ahe i ney house in the country calls with a question, we herrer be ready! (One day. 


Hecauw: we know weie earned à national reputa- FAST DELIVERY: When vou call K0-SOLT WARE when von have à question, you'll be pled you 
Init fot cheba prices, lasl persona service. van ger the T T uocis uny where. bought from KO0-SOF T WARE ) 


eamm WRITE O Purchase orders accepted. 


/ — | 
VE 
= Ue (800-SOFTWARE) 22252» 
Ss 940 Dwight Way, Ste. |4 fi | D Call for shipping charges, free 


Berkeley, CA 94710 cutalog, and other low software 


Ecco i È " E! - D pes open Man, - Sat, 

BINE] CA residents TO ORDER, CALL TOLL-FREE: 800-227-4587 2 Now open Mon. Sa. ae 
add sales tax. IN CALIFORNIA: 800-622-0678 or 415-644-3611 requests welcome. 

* Copyright -Software 1983 O Quantity discounts available. 

Mermal is a registered trademark. and Sofieard. RAM Card, and Multiplan ure trademarks of the Microsolt Corporation. [1 Prices may change. 
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list of public symbols with corres- 
ponding segment locations and off- 
sets. A utility program, clisi, pro- 
duces paginated source listings with 
line numbers, fully formatted for 
printing, and includes a cross- 
referenced listing of all functions and 
all line numbers where they were 
found. Object libraries included can 
be called from either C or assembly 
language, and both options are clear- 
ly explained. 

The object library supplied consists 
of 59 subroutines. An additional 16 
routines for IBM PC screen and 
keyboard handling are included in 
a separate assembly-language source 
file that may be assembled and linked 
with C or assembly-language object 
modules. A C implementation of the 
game of Life, invented by English 
mathematician John H. Conway, is 
included in both executable and 
source-code forms to illustrate the 
use of this comprehensive assembly- 
language PC screen handler. 

Two other source files accompany 
this package. À core-style file-dump 


utility illustrates the use of file and 
screen I/O routines, An assembly- 
language source file for an operating- 
system utility patch, which extends 
the keyboard input buffer from its 
current 15 to a full 128 characters, il- 
lustrates use of the system assembler. 
Both are included in executable form 
and are valuable as programs and as 
examples. 

Although brief, the documentation 
devotes just enough attention to each 
feature in this extensive package to 
supply the user necessary informa- 
tion. The lack of an index seems less 
noticeable here than in some other 
documentation due to the clear struc- 
tural organization and the inclusion 
of a functionally subdivided listing of 
library routines in the table of con- 
tents. All programs include extensive 
error messages, which are fully dac- 
umented. 


Intellect Associates C88 is a one- 
pass, nonoptimizing, integer-only 
subset compiler that seems to be con- 
structed on a foundation of the public- 


domain small-c source but incorpor- 
ates many enhancements. Memory 
usage is limited to the 64K-byte 8080 
COM file format, with the origin of 
a user's program set at the address 
100 hexadecimal. The somewhat non- 
standard subset of C this compiler 
supports is limited, but fortunately 
the documentation clearly outlines 
what is missing. À function library 
consisting of 44 individual object files 
requires the supplied linker to form 
an executable file. No run-time I/O 
redirection for the user's programs is 
supported. Modules may be com- 
piled without a main,so they can be 
used as subroutines in addition to 
the object files supplied. 

The two allowable data types are ini 
and char, and pointers may point 
only to these. Structures, unions, 
compound assignments, goto, the 
storage classes auto, static, extern, and 
register and typedef declarations are not 
allowed. Multidimensional arrays are 
not permitted, and subscripting 
either an integer array or a pointer to 
an integer—in contrast to standard 


PROGRAMMERS 


“C” the extras we offer 


More than just a compiler . . . we address 
the total programming environment 


C Compiler — 

e Complete non-float implementation (float 
avail 3Q) per Kernighan and Ritchie. 

e Small and medium models supported. Medium 
model allows greater than 64k of code and 
greater than 64k of data. 

e Complete standard I/O package. 


rce level debugge" 
mbolic debugging: 
PY valuation during 


ees 
Fully interact 

e Full C expression 

debugging. 


Ask for a demonstration package — 
you'll immediately "C" the difference! 


Available for Victor 9000, C Compiler. |... ... $195.00 

IBM PC, Zenith Z100, other c-window,........ 

MSDOS systems, Inquire c-window demo package 

about CP/M-86 version, [w/manual and diskette) $45.00 
Prices subject to change without notlcé. 


: tm c s; IBM 1m IBM Corp.: MSOOS tm 
Micfota ft: Tl Profesional tm TI; CP/M-B6 tm Digital Research, 


P.O, Box 3253 © (714)637-5362 
c-systems Fullerton, CA 92634 
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PROGRAMMING IN C T 
BE SURE YOU GET ALL THE PHACT's ! 


base yaur C programming an 
PHACT-dbrm 


a mului-keyed ISAM} 
Data Base Record Manager. 


PHACT-dbrm 
is an easy to usa library of C callable 
functions far manipulation of records in 
a database, plus high level database 
manipulabuon tools 
PHACT-dbrm 
Supports: data dictionary, 5 datatypes. variable 
length records; full database secunty, database 
locking, data portability; "h" file creation and 
much much more! 
PHACT-dbrm 
runs on; all UNIX systems ® JORIS and UNIX look- 
alkes @ MSDOS eCP/M 
FPHACT-ral | Retvons Query Language | PHACT-rg 
1 Report Generator 1 ann PHACT-erag Aemona Screen Generator | 
under dewiiopment 
FPHACT-dibrm 
is priced between $250-5950. (Source avaiablal 


CPHALT 


nr 
ASSOCMTES UTED 


TD get all the PHACT's call DAVID GRAHAM at 
PHACT ASSOCIATES Ltd è 212 e 490-1512 
231 EAST I| STREET e NEW YORK e WY 10003 
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THE ONE AND ONLY 


BO 


You've got a problem. Go to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Now, ask to see the CRAMBO™., 
No problem, There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 


THE COMBO II CARD: 

For $189 you'll get a Clock Calendar, 
Async Communications, Parallel Printer and 
a Qame Adapter. 
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THE 512K RAM CARD: 

It too, is only $189 with 64K of RAM 
installed. And when you need more RAM, 
64K increments are available for $64 each. 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 


You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800/525-7674. Or write: 
Apparat, Inc. 4401 South Tamarac Parkway, 
Denver, Colorado 80257, 505/741-1778. 


IBM PC is a registered lrademark of Internationa! Business Machine Corp. 
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Eye-Guard ... 
the only anti-glare shield " 


made with lead to 


cut eye fatique caused 


by glare, X-rays, 


CIV radiation & microwaves 


The new Eye-Guard anti-giare 
screen shield is made of 
strong, impact-resistant, 
lead-impregnated acrylic. 

It is identical to the 

material used as windows 

by nuclear power plants and 
hospital x-ray facilities 

to block radiation and protect 
personnel. And, even though 
Eye-Guard screen shields 
contain 30% lead (by weight), 
they are completely 
transparent. 

Whether your eye-fatique 15 
caused by glare, radiation, 

or both, from your computer 
terminal, Eye-Guard will 


give your eyes relief. 


Eye-Guard is the on 
anti-glare shield on the 
market rade with lead. It's 
the only product that can 
make that claim. 


It is so effective at i — 

reducing eye-fatigue and | — Langley St Clair Instrumentation 

c» | 132 W. 24Ih Sc, New York, NY 10011 
Ansches lo compita terminal with convenient Velcro tabs, Please ship the following Eye-Cuard Leaded 


GALL (800) 
pinnis 


from computer terminals. 


eliminating the possibili 

of darnage to your m 
computer generated radiation 
that it's sold with a 100% 
money-back guarantee 

of satisfaction. 


If your eye-fatigue isn't 
absolutely eliminated in the 
first 30 days, we'll buy back 
the Eye-Guard Leaded Screen 
Shield for the full purchase 
price. 


Order your Eye-Guard Leaded 
Acrylic Anti-Glare Radiation 
Shield today. 9144” x 112" 

or 10" x 13/' complete with 
velcro fasteners for easy 
attachment to most monitor 
screens, $129.95. 


Eye-Guard Leaded Acrylic 
Radiation Shields (without 
anti-glare filter), $119.95. 


Dediler Inauirtes invited. 


Acrylic Radiation Shields: 
— UV" x11 ^ and/or —. 10" x13" with 
anti-glare iter (85129955. 
— 9M" x1 14" and/or 10" x13" without 
| ant giere fiker @ 1119,95 I  —— 
Ln UPSO UPS Blue Lab I 
. Ship Regular UPS O 
Parcel Pox Oversees C] 


Add $4.00 each for shipping and handling. 
Add 510,00 for shipping overseas, parcel 


| L———————————Ó—— ee ee — el 


ore La ngley-St.Clair Instrumentation Systems, Inc. 
132 W. 24th St., New York, NY 10011 
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syntax—will double the subscript 
evaluation. Arguments to #defines are 
not permitted, and fincludes may not 
nest. 

All constant expressions are 
evaluated at run-time (rather than at 
compile time, which would be fast- 
er), and function arguments must be 
defined in the order in which they 
appear in the function declaration. 
The compiler considers all unde- 
clared but referenced functions or 
variables to be external functions and 
sends necessary external references 
to the object file. The user must ex- 
amine the list of external identifiers 
printed at the end of compilation for 
incorrect entries such as misspelled 
variable names. 

Function calls have a decidedly 
nonstandard but potentially in- 
teresting feature for the absolute- 
address adventurer. Almost anything 
you can imagine immediately fol- 
lowed by ( (the open parenthesis) is 
compiled as a function call. Thus 
1000() would call absolute memory 
location 1000 decimal and array[il( ) 
would call the location whose ad- 
dress is found in the ith member of 
the array. Arguments to such func- 
tions are pushed onto the stack in the 
order in which they appear within 
the parentheses. 

Most of the object files that con- 
stitute the library have nonstandard 
names, syntax, and functions and do 
not include routines for heap man- 
agement or string handling. Several 
useful PC console interface, BIOS in- 
terface, special-purpose disk I/O, and 
memory-utility functions are also on 
the disk. The 60 pages of documen- 
tation are neither well structured nor 
oriented to the novice. After con- 
siderable groping about, however, I 
found most of the information I 
needed. 

C88 was fast at compiling its lim- 
ited subset of the C language, and it 
generated some of the smallest ex- 
ecutable files. The supplied interac- 
tive linker was equally rapid and on- 
ly required input of files actually used 
by the final program. I felt a certain 
frugal satisfaction at seeing this soft- 
ware produce an executable utility 
program to clear the PC's display 
screen that occupied only 128 bytes 


The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsoft: 
operating systems, languages, or both. That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems. The IBM^« PC, and systems from Wang. 
Zenith, DEC, Victor, Altos, Texas Instruments 

and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it's far easier to trans- 
port software between systems. 

A full range of languages. The versatile MS- 
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi- 
neering applications. Microsoft C, a complete C, 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan- 
guages are compatible with ANSI or ISO standards. 


A total programming environment. Compatible 


languages. Operating systems. Utilities. Plus 
complete support. All the tools you need. 

to write software that sells. : 
Leadership in micros. 
Microsoft wrote the 
first BASIC 
for the 
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Microsoft languages 
connect your software to 
more 16-bit systems. 


first production microcomputer. Since then, we've 
added a full range of 8-bit and 16-bit languages, 
plus the MS»-DOS and XENIXw operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 

More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan- 
guages and operating systems. Or, write for our 
booklet," The Microsoft Language Family.’ A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICROSOFT. 


MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 98004 


Micraso a a regesterod traciemark. 
F — nnd S, KENIX and the Mecrosoft logo are 
^ trademarks of Microsol! Corporation 


Need to Measure Your 


Corporate Communications? 


Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 


Call McGraw-Hill 


Research 


Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hill 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu- 
nications Research Center will 
maet your research needs 
promptly, at a reasonable price. 


Put McGraw-Hill Research to work 


For a quote or pone) call 

Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997-3095. Or, write Corpo- 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 


re 
e! 
"Hill 


for you. 


i| it's a communications problem, we 
probably pioneered Ihe solution. 


INTRODUCES: PC- VSAM " 


TM 


one of the most comprehensive and versatile I/O programs available with 
power and performance to match that of the IBM-PC.® 


* uses sophisticated and easy command language that allows flexible and 
efficient storage of information. 

9 meets the challenge of today's complex system and application needs while 
saving time and money in development. 


SYSTEM REQUIREMENTS: IBM-PC™ , DOS, 64K RAM, ONE DISK 
DRIVE-5%”, 80 COLUMN DISPLAY, OPTIONAL PRINTER 
INTRODUCTORY PRICE: $155.00 
(Offer good through Sept. 7, 1983) 


In order to enable us to market the most economically prices software we use 
functionally-inexpensive packaging" . Thus, passing the savings on to you. | 


PROFESSIONAL BUSINESS SPECIALISTS," INC. 


P.O. Box 026005 

Miami, Florida 33102-6005 

Call Collect (305) 545-7077 

For Information and Specifications. 


Method of Payment: Check, Money Order. 

Terma: All Handling and Shipping are Included in Soltware prica. Allow 2-4 weeks delivery. 

Trademark: IBM is a registered trademark of International Business Machines, Carp. 
PROFESSIONAL BUSINESS SPECIALISTS, FUNCTIONALLY-4NEXPENSIVE PACKAGING, PC- 
VSAM, PBS are Trademarks Pending of PROFESSIONAL BUSINESS SPECIALISTS, INC. 
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on the disk. Other compilers impose 
a minimum overhead of 6 to 10K 


| bytes on executable files by including 


mandatory I/O redirection, even for 
those programs where this is un- 
used and totally inappropriate. 
However, the performance of the 
code generated, especially in such 
critical areas as looping and local- 
variable access, is inadequate for any 
serious production work, particular- 
ly when compared to the price/per- 
formance ratio of other available 
software. 


Lattice C, in addition to the two-pass 
compiler, includes a standard library 
in object form, an object module 
disassembler, three header files, a 
source function-extraction utility, and 
sample C source files. A run-time 
package supports full I/O redirection. 
The 150-page manual includes a 
detailed table of contents and a com- 
prehensive index. With the addition 
of an object-code librarian, this com- 
piler is marketed as the Microsoft C 
compiler. 

The Lattice C compiler produces 


,| remarkable code. In integer and 


| floating-point math evaluation, 


pointer and array handling, local- 
variable access, and function calling, 
performance was outstanding in 
terms of both execution speed and 
code compactness. Most measures 
applied to the compiler group echoed 
this superiority. Not only was the 
code fast and compact, but the Lat- 
tice compiler was consistently second 
only to the DeSmet compiler in com- 
piling and linking speed in both 
memory-disk emulator and floppy- 
disk environments. 

Rapid compilation and high-perfor- 
mance code are crucial in a product- 
production environment where they 
facilitate an interactive "successive 
approximation" style of coding. This 
compiler encourages the program- 
mer to code in small units, testing 
each as he goes, rather than build 
untested monoliths that require 
laborious debugging. 

In extensive use over an 8-month 
period, the Lattice compiler has per- 
formed reliably and predictably, even 
when facing intentionally nasty traps 
and errors. The preprocessor handles 

Text continued on page 158. 


COMPETITIVE EDGE 
WELCOME TO THE GREAT LAKES EXPANSION CELEBRATION 


SLUDER HAS EXPANDED AND RELOCATED AND IS NOW READY TO SERVE YOU EVEN 
BETTER THAN BEFORE. WE ARE CELEBRATING AND TO HELP YOU JOIN US WE ARE 
FEATURING THIS MONTH SOME BRAND NEW ITEMS AND HAVE CUT EVERYDAY SALE 
PRICES EVEN FURTHER. 


COMPUPRO" FROM GODBOUT ELECTRONICS LOMAS DATA PRODUCTS INC. 


FULLY INTEGRATED 8MHZ 8086, LDP72, HAZITALL, 256K DRAM 
S 0: 
B16-A A&T — $ 3995, CSC $ 4449. 4 BOARD SET FROM LOMAS 


H1G-BART — $ 5095, CSC $ 5690. AUGUST 
| R16-C AXT $ 966. CSC $ 7335, SALE 
R8I6-D A&T $10216. CSC $116786. $1399 


$16-08 A&T $ 6566. CSC $ TAR, 
810-16 A&T $10216, CSC 511676, 
H16-GAI AT $ ($566. CSC $ 7435. 
20 MEGABYTE SUR-SYS W/DISK 2 3495. CSC 8 585, 


. LOMASsiün0PC2-h" DRS,8MHZnzORR — $2499. 
COMPETITIVE EDGE INTEGRATED BUDGET SYSTEMS 128K RAM. L.DP79. HAZITALL, MSDOS. 15 SLOTS 


45/88, FAK, 1/O-1, 10 SLOT, CP/M, (2) 8" DSDD $2095. 

MHZ CPU Z, 64K, I/O-L 10 SLOT, CPM, (2) 8" 29953, COMPETITIVE EDGE INTEGRATED SYSTEMS 

In MHZ #086, 128K, 1/0, 10 SLOT, CPM, 2-8" SAGs, RMHZ 8086. 128K DRAM, 2.4 MB2-8"DRS,I0 SLOT 2995, 

LOMHZ NOB, 256K, 1/O-3, 10 SLOT, MPM, 2-R" Adis. — 10MH7 8086, 128K STATIC, 2-4 MB. 10 SLOT 1195, 

10MHZ 8086. 5 12K, 1/0-3, 10 SLOT, MPM, 20MB 9095. LOMAS 288, 128K, 2.4 MB 2-8" DRS, 10 SLOT 1995. 

IUMHZ BRK, 128K, 1/0-1, 10 SLOT, CPM, 2-8" 4805.  ZUSER MPM B8, 86/89, 256K, 10 SLOT, 2-8" 1805. 

CPU 20286, 128K, 1/0-1, 10 SLOT, CPM, 2-8" 4485. — 5SUSERMPMRAG, 886/89, 519K, IO SLOT, I-A"RMBHD —— 6595. 

DISK1& CPM- $ 445, DISK 2 A&T 507 — AUSERMPM86,56/89,519K, 10 SLOT. 1-8" 32MBHD BOYA. 

CPU 80286 ART — $1164. — CPU 80286 CSC 1268.  4BOARDSET AUGUSTONLY,86,LDP72,HAZ.256K — 1399. 
| CPU 6800 A&T agg. CPU RUNU CSC 621  8MHZ RORB 3420.. LDP7? $220., HAZITALI. $260. 
| M-DRIVE-H A&T — i383. — ENCLOSURE 9? DESK — 595. — 10MHZBNUBR$B83U.128K STA'TIC$875.238K DRAM 636, 

SEATTLE COMPUTER PRODUCTS TELETEK 

GAZELLE, 128K, — LIST $5995. SALE $4695, TELETEK OFFERS FINE SINGLE & MULTI-USER 

li MEGABYTE HARD DISK FOR GAZELLE 1395. COMPONENTS IN THE 4 & 6MHZ Z30 SERIES 

INCLUDES CONTROLLER & SOFTWARE 280A, 64K, 2-5" 8 MEGABYTE FLOPPY $1795, 

SEPARATE CABINET & 15 MB HD "005. — SYNTEM W/2 SERIAL. ? PARALLEL PORTS 

kd i} t an 4 * 

to em. E e. Regain 8 x lUMEGABYTEHARDDISKFORABOVE —— 1795. 

SEATTLE 88 CPU SET, 128K, (2) 8", MSDOS 2.4, OA. So MEGABYTE HARD DISK FOR ABOVE — 2295 

I SLOT CAB, POWER SUPPLY, READY TO RUN _ legging thal : 

POWER SUPPLY, READY TO RUN Z80À, 84K, 2-8" 2.0 MEGABYTE FLOPPY — 72495. 


TUE uc PI 3 
CH INTEGRATED SYSTEM W/ L8" DR, 15 MEGA: — 4985. AA O SLOT Sun CABINET O M 
BYTE HARD DISK, 4026 SET, MSDOS 2.0, 128K vit: 
DF FANT SEATTLE STATIC RAM. 730A, 64K, 1-8" DR, I-10MR HD, TWO 
ZRA SLAVES, TURBODOS NETWORK Q/S 


iCPA4 PORT SERIAL 210. 8087 PACKAGE 361, , «ade, A gie uim Mov ae 

SUP 4 PO MANY CONFIGURATIONS UP TO 16 USERS 
SEATTLE RAM+ & RAM+ 3 FOR IBM PC TELETEK SYSTEMASTER $671. ZaUA SLAVE $649. 
RAM+ GIK $199, 128K 249, 192K 209, 256K at. ZARB SLAVE . 756, TURBODOS 75M. 
RAM+ GIK 269, 128K 315. 192K 369, 256K 420.  TELETEK HD/CTC 596. CP/M 2.2 165. 
ROR? PACKAGE W/8087 & BASCOM. LIB 283. 


DEALER CORNER 
HARD DISK SUB SYSTEMS FOR ANY 280 CPM COMPUTER DEALER PRICES AVALIABLE ON SYSTEMS, 
iu MECAIMMEE INCLU DES SOFTWARE CAM & CONTROLLER S 179%. HARD DISK SUB SYSTEMS & BARK DRIVES 


24 MEGABYTE INCLU DES SOFTWARE CAG & CONTROLLER 52295. TELETEK COMPONENTS AT SPECIAL DEALER 
i! MEGAHYTE INCLUDES SOFTWARE CAN. & CONPROLGLEN MILI PRICES, WE DISTRIBUTE SPELLBINDER 


ABOVE FOR CIVM OR TELETEK ‘TV RAUDOS DEALER PRICES AVAIL FOR THM PU AND ALL CP/M COMPUTERS 


MANY TERMINALS (QUME 102 $535.), PRINTERS, & ALL CP/M & IBM PC SOFTWARE AVAILABLE 


COMPETITIVE EDGE € P.O. BOX 556 e PLYMOUTH, MI 48170 
800 ORDER LINE 1-800-336-1410 LOCAL & INFORMATION LINE 1-313-451-0665 
VISA & MASTERCARD ACCEPTED NO SURCHARGE 


CP/M, & MEM ARE TRADEMARKS OF DIGITAL RESEARCH, TERIOROS IS A TRADEMARK OF 
SOFTWARE 2000 INC, COMPUPRO" IS A TRADEMARK OF GODHOUT ELECTRONIUS 
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Apple OOS Decision Soltware 
—— f 
Sattware Accountant w 
Technology LIST SALE DBCakc ........ 
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FLOPPY DISK DHIVES - 8" 
QUME 

242 - Half height DSDD 48TPI 450.00 
B42 - Full size DSDD 48TPI 

TANDON 

TM-848-2 - Half height DSDD 4BTPI 
MITSUBISHI 

M-2894 - Full height DSDD 48TPI 

M-2896 - Half height DSDD 4BTPI 
FLOPPY DISK DRIVES - 5%” 
QUME 

142 - Halt height DSDD 48TPI 

542 - Full size DSDD 48TPI 

592 - Full size DSDD 96TPI 
REMEX 

RFD-480 - Two-thirds height DSDD 48 
RFD-960 - Two-thirds height DSDD 936 
(IBM compatible; full-height face plate 
option available, N/C; 6-month warranty) 
TANDON 

TM-100-2 - Full size DSDD 48TPI 
TM-100-4 - Full size DSDD 96TF] 
(For the IBM PC) 
MITSUBISHI 


M-4853 - Half height DSDD 335.00 
M-4854 - Half height DSDD 395.00 
WINCHESTER HAG 
AMPEX 
Pyxis 7 - 5%" 7MB caps 650.00 
Pyxis 13 - 5V4" 13MB 795.00 
Pyxis 27 - 5Va" 27MB , 1225.00 
* ** 1 year warranty | 
WINCHESTE 
2695.00 
3595.00 


499.00 
610.00 
625.00 
595.00 
749.00 
749.00 
| 1395.00 
MONITORS 
TAXAN 
KG-12N-U 12" Green phosphor hr-res, 149.00 
KG-12N-UY 12" Amber phosphor hi-res. 159.00 
RGSVISION-I 12" RGB color medium-res. 359.00 
RGBVISION-tII 12" RGB color hi-res. 629.00 
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most complex constructions without 
error or complaint. The company has 
shown steady progress in upgrading 
the product and adding preplanned 
enhancements. The documentation 
sets such a high standard of com- 
prehensive excellence that others 
don't even come close. Only the func- 
tion library is slightly lacking, and 
additional functions for sorting, ran- 
domizing, and ASCII/numerical con- 
version would be icing on the cake. 

À full implementation of the C 
language, the Lattice compiler pro- 
duces code only for the small 
memory model, although versions 
for the compact and big models are 
in use at test sites. À command-line 
option allows inline generation of 
8087 floating-point code, but in the 
review compiler library floating- 
point routines in 8087 format were 
substituted. Another command-line 
option enables you to intersperse C 
source code in the object module dis- 
assembler output, a step toward a 
planned high-level symbolic debug- 
ging package. 

The few extensions to and vari- 
ances from the C standard are worth 
noting. Only one copy of identically 
written string constants is generated 
by this compiler, although Kernighan 
and Ritchie state that all strings are 
distinct even when identical. Multi- 
ple character constants are allowed. 
Comments nest by default. Identical 
names may be used for members in 
different structures because the 
specific structure being referenced 
determines which member name 
(and corresponding offset and at- 
tributes) is intended. 

The Lattice manual is logically 
organized and complete in its 
documentation of compiler libraries 
and assembly-language interface. 
The in-depth treatment of the rela- 
tionship between the Lattice im- 
plementation and the C standard is 
especially welcome to the serious 
user. It lists variances and clarifica- 
tions in order, with numerical refer- 
ence to the corresponding section of 
the standard. The compiler's 90 error 
messages are fully and helpfully 
explained. 

The object library includes addi- 
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Compilers From Whitesmiths, Ltd. 
Are Earning Top Grades. 


CH 


-— 


For users of PDP-11, VAX, 
MC68000, 8080, or 8086 CPUS, 
Whitesmiths' C Compilers are 
quite a step above average. 

The compilers offer a wide 
range of desirable features. Like 
dependable and proven code. 
Flexibility. Ease of use. Portability. 
An incredible number of cross 
support options (now including 
support for the DEC and IBM 
PCs). An extensive portable 
library, with a new set of UNIX- 


ENIR i adradenmarhi d Boll Labarraren, POP 11 ated AK are uribemarhus od 
Sarina: Acmtanlin, 


lowering OEM costs and simplify- 
ing software distribution. 

When it comes to Whitesmiths' 
compilers we are sure you'll agree: 
we are crafting software that is in 


style functions to aid migration. 
And, of course, our optional 
Pascal Translator as well. 

With our compilers, you get all 
this plus affordability. Prices start 
as low as $550 for C Native Com- a class by itself. 
pilers, $1100 for Cross Compilers. To find out how you can make 
Pascal plus C Native Compilers cost our compilers work for you, write 
$700, Pascal plus C Cross 3n Whitesmiths, Ltd., 
Compilers cost $1400.And — (arc 97 Lowell Road, Concord, 
our new "licensing under MA 01742. Or call (617) 


copyright" eliminates 369-8499, Telex 951708 
end-user licenses, thereby SOFTWARE CNCM. 


Whitesmiths, Ltd. 


Software Craftsmen 
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Name 
Quantum C compiler 


Type of Software Package 

C programming language compiler 
bundied with multitasking operating 
system 


Manufacturer 

Quantum Software Systems Inc. 
7219 Shea CT. 

San Jose, CA 95139 

(408) 629-9402 


Price 
$650 including operating system and 
utilities 


Format 
514 -Inch doubie-density single-sided [EM 
PC-compatible QNX format floppy disks 


Type of Compiler 
Produces assembly language 


Computer Needed 

IBM PC running ONX with two single- 
sided disk drives and a minimum of (28K 
bytes of RAM; 808? coprocessor required 
for ficating point 


Documentation 


IB6-page loose-leaf manua! ptus operating 
system documentation in two cicth 
binders 


Audience 
Systems and apptications software 
developers, C programmers 


management, direct console I/O, and 
sophisticated string handling by pat- 
tern matching, parsing and symbol 
and token extraction are provided. 
An optional $150 library, whimsical- 
ly named "C Food Smorgasbord,” 
provides a complete fixed and 
floating-point BCD (binary-coded 
decimal) arithmetic package with 16 
significant-digit accuracy, an exten- 
sive series of direct device I/O 
routines, and a terminal-indepen- 
dence package providing the pro- 
grammer with access to a variety of 
predefined existing terminals using 
ANSI X3.64 standard conventions. 
Built-in facilities let you add new 
terminals. 


Quantum C, nearly a full Unix ver- 
sion 7 standard compiler, is an in- 
tegral part of a complete multitasking 
operating system that supports up to 
16 users and 250 simultaneous tasks 
and includes a large number of Unix- 
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Name 
Supersoft C compiler version (1,3 


Type of Software Package 
C programming language compiler 


Manufacturer 
Supersoft inc. 

POB 1628 
Champaign, IL 61820 
(217| 359-2112 


Price 
$500 


Format 

45% -nch double-derisity single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 


Type of Compller 
Produces assembly language 


| Computer Needed | 

| IBM PC running PC-DOS or CP/M-86 with | 
two singte-sided disk drives and a 
minimum of 64K bytes of RAM, IBM 
Macro Assembler required for use 


Documentation | 
BO-page ioose4eaf manual in vinyl binder || 


Audience 
Systems and applications software 
developers, C programmers 


like features such as hierarchical file 
structure with multilevel file securi- 
ty, device-independent I/O with 
mountable disk-resident drivers, and 
a complete shell command structure 
including inter-task pipes. 
Quantum C has far too many 
special features and programs to ex- 
plain in this article. One highly in- 
novative feature worth mentioning, 
however, is that it shares the last 
three stages of code generation and 
assembly with optional FORTRAN 
77, PC-compatible BASIC, and ex- 
tended Pascal compilers, allowing 
separate compilation and cross-link- 
ing of modules from any of these dif- 
ferent languages into one executable 
file. The four languages share a single 
extensive series of subroutine 
libraries; all require the 8087 
coprocessor for floating-point calcula- 
tions and all employ the same 
assembler (which may be used sep- 
arately) and linking loader. Full exter- 


Name 
Telecon Systems C version 2.6 


Type of Software Package 
C programming language compiler 


Manufacturer 

Telecan $ 

1155 Meridian Ave., Suite 218 
San Jose, CA 95125 

{408} 275-1659 


Price 
$200—comptler without floating point 


| Format 
5%-inch double-density single-sided IBM 
| PC-compatible PC-DOS or CF/M-B& format 


floppy disks 


Type of Complier 
Produces assembly language 


Computer Needed 

IBM PC running PC-DOS or CP/M-B& with 
two single-sided disk drives and a 
minimum of 96K bytes of RAM, IBM 
Macro Assembler required for use 


Documentation 
2|-page looseteaf manual 


Audience 
Systems and applications software 
developers, C programmers 


nal communications and PC-DOS 
two-way file transfer are supported. 
The libraries, with over 150 sub- 
routines to interface to all capabilities 
of the operating system, also include 
math support for exponential and 
logarithmic functions and trigono- 
metrics, including hyperbolics and 
inverses, 

The C compiler supports enumer- 
ated data types and allows in-line 
assembly language insertion via the 
#asm directive. It does not currently 
support initialization of auto 
variables, bit fields, or expressions 
following #if. Structures are initial- 
ized as if they were int arrays, and 
braces may not be nested in initializa- 
tions. All of these features will be 
supported in the next major release. 

All Quantum parsers support 64 
significant characters in variable 
names. I/O redirection is supplied by 
the underlying operating system and 
thus is available to all programs in all 


. Innovative technology 
brings you quality color 
printing 

for only $599 
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he technology of the all-new Transtar 315 color printer 
revolutionizes color impact printing! Unlike old-fashioned 
printers needing multiple passes with pins to print color, the 
| Transtar 315 employs an innovative 4-hammer print head to 
| allow 7 colors and more than 30 shades to be printed in 


8 single pass! 


A unique 4-coior diagonal ribbon maximizes the efficiency 
of the 315's color imaging and enhances its simple reliability. 
Built by Seikosha, the most experienced manufacturing 
company of the famous Seiko group, the Transtar 315 is 
available now and has been designed to be compatible with 
the IBM, Apple [1/tle and Franklin personal computers. An 
optional PICS card also allows Apple and Franklin users to 
simply depress the 315's “copy” button to print any high- 
or low-resolution screen without exiting a program! 


Transtar is bringing the technology of tomorrow to you 
today. Your future in color printing is only $599 away. 


Transtar 


P.O. Box C-96975, Bellevue, Washington 98009 
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languages. Kernel interface is possi- 
ble on two levels, by software inter- 
rupts or message passing. Memory 
allocation is according to a system- 
specific model, with an initial con- 
figuration, similar to the small model, 
defaulting to a low-memory code seg- 
ment with the remaining two allocat- 
able segments concatenated im- 
mediately above. Direct segment- 
register usage manipulation by the 
programmer is allowed. In addition, 
the C parser recognizes the @ sym- 
bol as a pointer reference in the same 
manner as * pointers but as a 
reference off the base value of the ES 
segment register rather than the DS 
register used in normal C pointer 
reference. 

This compiler produces fast, com- 
pact code for its host operating 
system and supports some highly in- 
novative features. If it were available 
for more widely used systems, it 
could be generally recommended, 
but because it is bundled with an ex- 
tensive discrete software environ- 
ment, a decision on its merits or use 


must be based on the entire operat- 
ing system, not just the compiler 
alone. While I like the Quantum 
development environment—especial- 
ly on a hard disk where command 
file access is reasonably short—full 
evaluation of this system is impossi- 
ble here. It is worth noting that, while 
the system contains many powerful 
commands, programs, and utilities, 
the user pays a considerable price, in 
terms of performance, for the 
multitasking and multiuser 
capabilities. Potential users should 
anticipate some actual need for these 
capabilities. 

The operating system and C com- 
piler are accompanied by two 
manuals, Their structure provides for 
functional coverage of all aspects of 
the system, but their style assumes 
the user has considerable knowledge 
of the kind of programs provided. 
The libraries are given comprehen- 
sive alphabetized coverage, but only 
16 small pages are devoted to the 
details of the compiler, and the 
documentation unfortunately con- 


tains no indexes. 

Supersoft C is one of a related series 
of products said to be available for 
any host-target combination from 
8080, Z80, 8086, and Z8000 micropro- 
cessor families. Current operating 
systems supported are said to include 
the versions of CP/M and MP/M for 
both the 8080 and 8086 processors, 
MS-DOS, Unix, Xenix, and Central 
Data's ZMOS. The subroutine library 
is supplied in both source and object 
forms, and the package contains five 
sample programs. 

In relation to the standard, the 
Supersoft implementation lacks long, 
double, and float data types, static and 
typedef storage class specifiers, bit- 
fields, and initializers on declaration. 
No parameters are allowed to #define 
macroinstructions, and the prepro- 
cessor does not support any condi- 
tionals, but fasm and #endasm are in- 
cluded to allow in-line assembly 
language. 

The Supersoft documentation, a 
confusing pastiche of fragments 
relating to different processors and 
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operating systems, was a factor in 
making the Supersoft compiler the 
most difficult of the nine to use. Files 
that do not exist on the supplied 
disks are allocated whole chapters, 
and the files that do exist are men- 
tioned only in passing, if at all. In the 
PC-DOS version I examined, the op- 
erating-system-related documenta- 
tion was mainly concerned with 
CP/M, and its instructions were quite 
misleading. Run-time memory struc- 
ture was only one of many useful 
items the manual neglected to cover, 
although an examination of the com- 
pilez's output shows the default to be 
the small model. 

This software consistently took the 
longest time to compile the largest ex- 
ecutable files of any compiler evalu- 
ated. In spite of the size of the ex- 
ecutable file, facilities for run-time 
I/O redirection were not included. 
The run-time package did, however, 
produce a copyright message each 
time the user’s program executed. Ex- 
ecution times for the code produced 
were consistently in the bottom third 


of the nine compilers, with particu- 
larly poor results in pointer intensive 
and integer math operations. In light 
of the poor documentation and poor 
performance in terms of compile 
time, code size, and execution times, 
the software and documentation I 
received do not warrant considera- 
tion for serious use. 


The Telecon 8086/88 C compiler, a 
product of Telecon Systems, will be 
obtainable for any combination of 
these host and target environments: 
6809 (Flex, Uniflex, OS-9), PDP-11 
(RTI, RSX-11), 8080/7280 (CP/M), 
8086/88 (PC-DOS, CP/M-86). Priced 
at $200, the package includes, in 
addition to the compiler, the stan- 
dard I/O library in both source and 
object form, the stdio.h header file, 
and 21 pages of loose-leaf documen- 
tation. A floating-point library (not 
yet available) for the 8088 will cost 
about $150. 

The compiler accepts the full C lan- 
guage, and while the manual claims 
full Unix version 7 compatibility, 


MegaPlus & I/O-Plus 2 
The Ultimate Expansion for IBM PC or XT 


The AST Research MegaPius™ has three func- 
tons standard: Pantychecked and fully socketed 
memory up to 256k in 64k increments: clock/ 
calendar with battery back-up for automatic 
loading of ume and date when the computer is 
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turned on, and asynchronous communication 
pon [RS232C senal) which can be used as 
COM! or COM2, [DTE for a printer, or DCE for 
a modem). Also included is SuperDrive'* "elec- 
tronic disk" software This program builds "disk 
drives" in memory which access your prograrns 
at the speed of RAM memory. And you get 
SuperSpooler'^. print spooling software. 
Opuons include a 10096 IBM compatible 
parallel pnnter port [can be configured as LPT, 
or LPT2), and a second RS232C asynchronous 
pon (COMI or COM2) The MegaPak™ option 
plugs into your MegaPlus “piggyback” style to 
give you an additional 128k or 256k of memory. 
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/O-Plus 2, s the answer for those who 
don't need additional memory but would like 
all those other multi-function board features. 
The I/O-Plus 2 comes standard wath a clip-on 
battery powered clock/calendar, an asynchro- 
nous communication por (RS232C serial|. Su- 
perDrive™ electronic disk, and SuperSpooler™ 
print spoching software 

Optional is a second asynchronous port 
IDTE. or DCE|. a parallel printer adapter, and 
the best game paddle adapter on the market it 
is an (BM standard game port, but it can also 
use Apple compatble paddies and joysticks, 

Both boards come with a one year factory 
warranty and the Qube" sansfaciion guaran- 
tee If loranyteason you are not satisfied with 
the performance of your board within hiny 
days of purchase. you may rerum t for a fudi 
refund, inciuding ihe postage to retum It 


potential users should note the lack 
of support for enumerated data typ- 
ing and structure assignment. Regis- 
ter declarations are treated as if they 
are automatic. Compiler I/O can be 
redirected, and C source code may be 
optionally interspersed with the 
assembly-language output as com- 
ments. Other command-line switch- 
es allow the generation of absolute 
addressed output (the default is 
relocatable), preprocessor macroin- 
struction expansion only, or run-to- 
locate errors only. The compiler's 36 
error messages are cryptic. 
Documentation is sparse, and, in 
relation to the other compilers, in- 
complete. The description of interfac- 
ing methods to external routines, in 
an attempt to cover all supported pro- 
cessors, is too general. No mention 
is made of how the compiler allocates 
memory or manipulates the segmen- 
tation of the 8088 processor, although 
code examination reveals that the 
compiler supports the small memory 
model as default. Custom-segmenta- 
tion schemes can be implemented 
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SHIPMENT: 
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The new COMPAQ Portable Computer. 
IBM compatibility to go. 


imple, isn't it? The COMPAQ™ 
S Portable Computer can do 

what the IBM® Personal 
Computer does. To go. 

It runs all the popular pro- 
grams written for the IBM. It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec- 
tronics that give it additional 
capabilities and functionality. 

There's really only one big dif- 
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput- 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type- 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, add 
the COMPAQ 


Portable as a 
mobile unit that 
can use the same pro- 
grams, the same data disks, and 
even the same user manuals. 
There are more programs 
available for the COMPAQ Com- 
puter than for any other portable. 
More, in fact, than for most non- 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 
With most other portables 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process- 
ing. The COMPAQ Computer's 
display screen is nine inches diag- 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 
The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta- 
bility 


without trad- 
ing off any com- 
puting power capability. 

And what do those advantages 
cost? 

Nothing. 

The COMPAQ Por- + 
table sells for hundreds 
less than a compara- | 
bly equipped IBM or | 
APPLE® III. Standard | "S 
features include 128K  '* 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up- 
grades are available options to 
double those capacities. 


LOMAG 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan- 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu- 
nications interfaces including 
ETHERNET" and OMNINET™. 

If you're considering a per- 
sonal computer, there's a new 
question you need to ask your- 
self. Why buy a com- 


j 4 L^ N 
puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us. COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 

77070. Or call 1-800-231-9968. 


© 1983 COMPAQ Computer atian 
IBM* |s a registered trademark o iafernationdl Business 
vnd Corporation 
RNET™ isa yay of Xerox Corporation. 
OMNINET™ is a trademark of Corvus Systems. 
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STANDARD UNIX SYSTEM CALLS REPLACED BY C LIBRARY SUBROUTNES 
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STANDARD C LIBRARY STRING FUNCTION SUBROUTINES 
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Table 3: Standard library functions included with each of the compilers. In the table, an X indicates the function ts available, an ! (ex- 
clamation point) means the function varies significantly from the standard, and a blank means the function is not included, Most com- 
pilers also include additional, nonstandard functions. 


using assembly language, 

The entire Telecon object library is 
entered to the linker in line with the 
users program, rather than as a 
library to be searched through for on- 
ly the appropriate code. Although 
this strategy ensures a consistent 
method across the range of proces- 
sors supported, these files mean an 
additional 6K bytes at the least to any 
program. Fortunately the source 
code is included, so the experienced 
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programmer can separate what will 
be used from the remainder and re- 
compile for minimum program size. 
Unfortunately, the library contains 
only a bare minimum of subroutines. 

The Telecon compiler is simple and 
straightforward to use. Compile and 
link times in both memory disk emu- 
lator and floppy-disk environments 
were somewhat longer than the me- 
dian, and incremental code size and 
execution speed were only average. 


For some reason, this compiler 
crashed when attempting to compile 
a function consisting solely of an 
empty for loop, used to factor out 
looping times from measures of other 
compiler performance facets, forcing 
the system to be reloaded. The 
Telecon compiler is relatively efficient 
at function calling, but it ranked 
behind the others in integer math, 
local-variable access, and pointer 
operations. I haven't seen or used the 
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other code generators or compilers in 
this series, but I think the main 
reason for choosing this software 
would be its cross-compilation 
facilities. Because the output is 
assembly language, small applica- 
tions could always be hand opti- 
mized for speed and compaction. 


Conclusions 
Evaluating the nine compilers in 
several broad categories may shed 
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light on their main strengths and 
weaknesses. Software floating point 
is supported by Computer Innova- 
tions, DeSmet, Lattice, and Quan- 
tum. Compilers that use the 8087 are 
Computer Innovations, DeSmet, and 
Quantum, with the Quantum com- 
piling in-line code and others mak- 
ing function calls to library 
subroutines. C-systems allows use of 
more than 128K bytes of memory, 
although versions of several others 
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that do so are imminent. Run-time 
library source code is included in 
systems from Caprock, Computer In- 
novations, Supersoft, and Telecon. 
Under PC-DOS, the c-systems, 
Caprock, Supersoft, and Telecon 
compilers require ownership of the 
IBM Macro Assembler. The compilers 
from Caprock, Intellect Associates, 
and Supersoft were unable to com- 
pile several programs in the test 
group. C-systems, Caprock, DeSmet, 
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The two significant LInix version 7 ex- 
tensions to the C language—enumerated 
data types and structures as function 
arguments—need further elucidation 
because no readily available source of in- 
formation about them exisis. Because Ker- 
nighan and Ritchie's standard text made 
provisions for both of them, they are like- 
ly to be more widely used in the future. 


Enumerated Data Types 

This powerful extension, shared with the 
other ALGOL-derived languages— Pascal 
(as enumerated scalars), Ada, and 
Modula-2—allows the user to specify 
named, ordered, and sequential data sets. 
By default, each newly created set member 
is assigned, in sequence, an integer value, 
ascending from 0 in increments of 1. The 
keyword enum is used to define the new 
data type, declare the set members, 
and initialize those members to specific 
values. For example, to specify a se- 
quential set of constants that may ap- 
pear anywhere an integer constant is 
allawed, 


enum direction { north, east, south, west }; 

enum opcode { cic, ste, cli, sti, cld, std }: 

enum workday { monday, tuesday, 
wednesday, thursday, friday }; 


Constant integral values may be 
assigned, at declaration or later, to any 


Quantum, and Supersoft provide 
support for mixing in-line assembly 
language with C code. The Computer 
Innovations and Lattice compilers 
provide command-line options to 
ease translation from 8080 C source 
code written for the ubiquitous BDS 
C compiler, in which all variables are 
extern or auto. 

Three broad classes emerged in 
performance, price, and user inter- 
face. At the top, "superior quality, but 
expensive and unsuited to the begin- 
ner" are the Lattice and Quantum 
compilers. Just below this category is 
software that offers particular in- 
dividual values and features. These 
might be called “good-quality.” In this 
category I would include the c- 
systems, Computer Innovations, 
DeSmet, and Telecon software. The 
last category, “other,” includes 
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Unix Version 7 Extensions to the C Language 


of the set elements as: 


enum direction | north = 'N' east = 90, 
south = 180, west = 270 }; 


If any set member is assigned a value, 


the remaining members progress from 
there. In the 8088 instruction set, for 


example: 


enum opcode { cle = ‘Oxf8' stc, cli, sti, cld, 
std }; 


Having previously defined the 
data type workday, it can then be used 
in a declaration such as: 


enum workday today; /* today can have one 
of five possible values */ 

today = tuesday; /* assigns a set 
element to the new variable */ 


An example of illegal assignment: 


today = south; /* south is not ane of the 
five valid choices */ 


The possible applications of this 
technique are extensive and can lead 
to dramatic improvement in the clari- 
ty and readability of C programs. 


Structures as Function Arguments 
Function calling with a structure as an 
argument causes a copy of the entire struc- 


Caprock, Intellect Associates, and 
Supersoft. 

My personal preferences are Lattice 
C in the top category for its quick 
compile and execution times, small 
incremental code, best documenta- 
tion and consistent reliability; 
DeSmet in the good category for its 
combination of fast compiling and ex- 
ecuting code, good documentation, 
extraordinary price/performance ratio 
and many included utilities; and 
Caprock in the third category because 
it’s a good learning tool for a 
reasonable price. C-systems, in the 
“good” group, is also attractive for its 
innovative debugger, PL/M com- 
patibility mode, and memory-usage 
extensions. The company has been 
working hard to improve its product 
since it was released, and I would ex- 
pect performance upgrading follow- 


ture to be passed to the function. Similar- 
ly, with functions returning structures, a 
copy of the entire structure is passed back 
to the caller. This extension allows normal- 
ly global data to assume a temporarily local 
nature, thus optionally isolating the ac- 
tions of a function or series of functions on 
a structure, 

For example, if struct] has been 
declared a structure, then &structi is a 
pointer to it. Calling a function with 
a pointer to a structure has been the 
usual way of passing this data type as 
a parameter. It looks like this: 


function(&structi); 


In compilers that implement the new 
version 7 extensions, to actually pass 
the entire data structure, rather than 
pass a pointer to the structure's loca- 
tion in memory, simply omit the &: 


function(structi); 


Some compilers accept the structure 
name without & while still passing 
only a pointer, and they may or may 
not give a warning message telling 
what's going on. Obviously this can 
lead to trouble if you then transport 
that code into a true Unix version 7 
environment. 


ing the completion of their im- 
plementation. The DeSmet compiler 
would be rated at the top except for 
preprocessor problems and the 
newness of the producer, making the 
extent of future support and im- 
provements unpredictable. 

These nine C compilers are part of 
the largest array of compilation tools 


available for any single programming 
language on the IBM PC.m 


Ralph A. Phmner (516 Shrader St., San Fran- 
cisco, CA 94117) is an independent microcomputer 
product-development consultant currrently working 
with the C and FORTH programming languages. 
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MITAC is tha leading supplier of add-on disk drives 
for APPLE Il computers. The MITAC add-on line-up 
includes 514° standard/half height floppy disk drives 
and 544" 5MB/10MB Winchester disk drives. MITAC 
disk drives are engineered and built to the most 
demanding industrial standards of reliability, availability 
and maintainability. Passing through the crucial 48 
hours of burn-in and a series of hardware/software 
tests, you are assured of MITAC's superior quality. 


MITAC disk drives are designed to be compatible 
with the APPLE IIO, 0 Plus®, and De® computers. 
All software developed under Appla OOS, CP/M, 
PASCAL® can be run on the MITAC AD-X disk drives 
without modification. 
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MITAC is a system manufacturer. Add-on disk 
drives, office microcomputers, personal compu- 
ters, video monitors, ASCII and Chinese tar- 
minals. 


For international inquies Please Conlact 


3rd Fil., 75 Nanking E. Rd., Sec. 4, 

Taipei, Talwan, R.O.C. 

Tal: (02) 713-6980; (02}715-0940 

Talex: 20261 MECTAC; 11942 TAIAUTO 
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The Persyst Time Spectrum. 
It's the most powerful and 
expandable multi-function 
PC board you can buy. 


A Persyst Time Spectrum™ 
multi-function board can make 
any personal computer work 
better. 

Whether you own an IBM PC or 
XT. Or the IBM compatible 
Compaq or Columbia. 

There's even a Time Spectrum 
board for the Texas Instruments 


PC. 

With Time Spectrum, you can 
combine up to six powerful 
functions— plus two advanced 
software programs— on just one 
board. And get performance and 
features like nothing else. 


For the IBM PC, Compaq and 
Columbia, maximum capability 
in minimum space. 


For example, Time Spectrum is 
the only multi-function board that 
lets you expand your IBM PC from 
64K up to 512K RAM. Add a 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 


memory. 
Up to four I/O ports—in just 
one slot. 


With the Cliffmanger!" A unique, 
RFI-shielded connector system 
that solves the problem o: 
tying two or more I/O ports to 
peripheral equipment like a 
printer or modem, without 
consuming two or more slots. 

And only Persyst has it. 


IT 1 rue Spectrum Catthanges in 
So ingenious, i's patented. 

What's more, expansion 
functions can be plugged right 
onto the Time Spectrum board. 
Or added with Versapak™ 
piggyback modules. So you can 
add exactly the capability you 
need, when you need it. 


Extra flexible expansion for the 
IBM XT. 


For the IBM XT, Time Spectrum 
not only delivers exceptional one- 
board expansion capability, but 
extra flexibility, too. 

First, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
fill the memory rows on the X 


“YOU CAN WITH PERSYST" 


And with Time Spectrum plug- 
in expandability, you can continue 
to add functions as you add 

uirements. 

tart with basic memory and a 
calendar clock. Then add another 
asynchronous communications 
port. Parallel printer port. 
Additional memory. Or any 
combination of functions. 

With Persyst, the choice is 
yOUIS. 


And now, one-slot capability for 
your Texas Instruments PC. 


Now theres even a Time 
Spectrum multi-function board for 
your TI PC. With it, you can add 
up to 512K RAM, two seria! ports, 
calendar clock and light pen 
port— capability to handle even 
the most complex and difficult 
prie functions. 

And still only consume one slot. 

The Persyst Time Spectrum 
board. 

Maximum expandability now. 
And quality and versatility so you 
can keep on expanding later. 

See your IBM or Ti PC dealer 
and insist on Persyst. 


Persyst Products, Personal 
Systems Technology, Inc., 
15801 Rockfield Blvd., Suite A, 
Irvine, CA 92714. Telephone: 


How did we do it? mother board. (714) 859-8871. TWX: 467864. 
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THE TIME SPECTRUM BY PERSYST. 


Managing Software 
Development with C 


Selecting a program-development environment 
that meets its users’ needs 


Designing software for the rapidly 
changing personal computer market- 
place is a complex task. But by 
carefully selecting a program- 
development environment, you can 
ease the job considerably. Choosing 
the development environment's ma- 
jor component, the programming 
language, from the many languages 
available today is difficult, but com- 
ing to grips with this problem early 
in the design cyde hastens the 
development of efficient, competitive 
programs. 

The rapidly growing market for 
personal computer software is driven 
by constantly improving hardware 
technology that in turn raises users' 
expectations of software perfor- 
mance. As a result, developing soft- 
ware for this market requires careful 
understanding of users' needs and 
the ability to rapidly develop pro- 
grams that meet these expectations. 

This article will focus on how to 
select a program-development en- 
vironment and choose a program- 
ming language that allows the most 
efficient use of program-development 
time. Note that the environment in- 
cludes all the hardware and software 
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by Jason Linhart 


taols used in the process of develop- 
ing programs: the programming 
language, the compiler the text 
editor you use to compose programs, 
and the machine you use for 
development, The development en- 
vironment also includes such factors 
as programming style and the 
availability of consultants. 


Choosing an Environment 

A good programming environment 
can affect programming ease and 
code quality more than you might 
imagine. An often quoted maxim 
about end-user applications applies 
equally to programmers’ tools: if a 
system is comfortable and easy to 
use, you will use it more frequently 
and produce better work with it. 

A programming environment 
should make programs easy to write; 
it should include a large assortment 
of useful tools and techniques to help 
ease the programming process at 
every step. And the tools should 
never be obstacles to the develop- 
ment process—error messages aimed 
at experienced programmers, for ex- 
ample, should be clear and concise. 

A poor programming-environment 


selection can limit marketing possi- 
bilities for the program. For example, 
licensing restrictions on the use of the 
development compiler’s run-time 
library can prevent programs from 
being competitive with similar pro- 
grams written on different systems. 
In general, environments aimed at 
producing programs for sale must 
not impose such disadvantages. 
When you choose your program- 
ming environment, keep in mind 
that the development software 
should run on a variety of microcom- 
puters. That way, you can use com- 
mon, inexpensive development 
systems while developing your pro- 
gram on the target machine and at 
the same time keep in touch with the 
target machine's limitations and capa- 
bilities. Development software that 
runs on a variety of machines makes 
writing transportable applications 
programs easier. Indeed, to increase 
market potential, such programs 
should be transportable to many dif- 
ferent microcomputers. The micro- 
computer industry changes quickly, 
and designing programs to be trans- 
portable increases their chances of 
running on the new hardware that 


Printer Interface Family 
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The PKASO family makes you 
and your Apple Computer NEW! 
a master of text and graphics. FRA 


| | stores paragraphs or pictures 


c] tor printing in ony order—any 


PKASO Interfaces PKASO makes it easy to use the features of your ied o mE = 

zi ; i - | j i í i niversaqi—worKs with an 

coma compie printer “select character sizes, vary line spacing, | parallel (Centronics style) com- 
Instructional even print in colors. Simple PKASO commands | puter/printer combinations. 
Diskette and make these features usable from the keyboard or a | M 8K to 128K Bytes of memory 
Comprehensive program with data compression for effi- 
Manual. cient use of memory space. 


PKASO also adds features to your system. Press a 
few keys and get a snapshot "dump" of the image 
you see on the screen —text or graphics. Add new 
characters and symbols that you couldn't print 
before, using our SuperFont ™system. Add our 

new PipeLine '" printing buffer and your printer 
can take its time while you and your Apple move 
on to the next task. The PipeLine is à modular add- 
on to the standard PKASO board. 


The PKASO interface is designed for Apple Il and %2 
Apple /// in all the popular configurations. It prints 
in full color on the IDS Prism Printer, and in striking 
black on C. Itoh, Centronics, Epson, IDS, NEC, and 
Okidata matrix printers 


Interactive Structures Inc. 
146 Montgomery Avenue 
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Telephone: (215) 667-1713 


wil probably replace existing 
machines within three years. 

A development environment 
should also be suitable for writing 
programs that are large, at least by 
microcomputer standards. Most sys- 
tems wort constantly be used to gen- 
erate programs with thousands or 
tens of thousands of lines, but an en- 
vironment suited to such tasks is 
almost always adequate for writing 
small programs. 


Choosing a Language 

Selecting a programming language 
is the most fundamental step in the 
implementation of a programming 
environment. It is far simpler to 
change compilers, machines, text 
editors, or any of the other factors in 
the environment than it is to change 
the language in which a library of 
programs is written. The substantial 
investment in any code already writ- 
ten is lost if it must be translated in- 
to another language. 

The first step in language selection 
is to choose between assembly lan- 


Graphics 


GRAPHICS-PLUS is a field installable enhancement board for 


guage and high-level languages. 
Assembly language can be thought of 
as a more readable version of the 
binary machine code that tells the 
processor what to do. High-level lan- 
guages let you program for an ab- 
stract or theoretical computer that 
does not necessarily correspond to 
any particular physical computer. 
Assembly language tells the 
machine what to do for each program 
step. A program written in assembly 
language can therefore run as fast as 
the machine is theoretically capable 
of operating. In contrast, a program 
written in a high-level language must 
be translated into machine code, 
typically by a compiler. The result of 
this compilation is never as tailored 
to the machine as it would be if an 
experienced assembly-language pro- 
grammer had written the code. Pro- 
gramming in assembly language 
always results in faster programs, 
given sufficient programming effort. 
The size of the finished program is 
under the direct control of the 
assembly-language programmer. A 


compiler, on the other hand, trans- 
lates a given program into a sequence 
of instructions that is not always the 
shortest possible route to the desired 
result. Because the programmer has 
no control over the compiler’s transla- 
tion operation, an assembly-language 
program can always be made smaller 
than a compiled program for a given 
task. 

One major disadvantage of assem- 
bly-language programming is the 
large size of the source program, As- 
sembly-language programs are 10 or 
more times larger in source-code 
form than their equivalent high-level 
language programs. High-level lan- 
guages usually specify several 
machine instructions with a single 
statement, while an assembly-lan- 
guage statement specifies only one 
instruction. 

Another drawback to program- 
ming in assembly language is that it 
generally introduces an additional 
level of complexity into the program- 
ming process. Assembly-language 
statements can often serve more than 
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For Z49 Terminals 


from 


Northwest Digital Systems 


« Tektronix? 4010 Compatible Graphics 
« 512 Horiz by 250 Vert Resolution 
* 80/132 Col and 24/49 Line Text Displays 
« Seven Page Off-Screen Text Memory 

, * Menu-driven "Plain English" Set-up Mode 
s 16 Programmable Keys- 128 Chars Each 
e Optional Hardcopy Port 


the popular Zenith! 249 video terminal adding many power- 
ful features found only on terminals costing much more. 


GRAPHICS-PLUS provides Tektronix? 4040 compatible vector 
drawing graphics, VT100* compatible 80 and 132 column 
display formolts, off-screen scrolling memory, program- 


mable function keys, "Plain English" menu-driven Set-up 


mode, and a hosl of other enhancements. Installation can be 
accomplished within 15 minutes using only a screwdriver. 
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* Simple Field Installation 


GP- 419 Upgrade for 219 Terminal $ 
2419 Terminal With GP- 19 Installed 5 


1 Th Zenith 

2 TM Taktronix 

3 TM DEC 
B49 

1495 


Northwest Digital Systems 
P.O, Box 15288, Seattle, WA 98115 (206) 362-6937 
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“Training? Call a 
computer school." 


"More documentation? 
Go to a book store." 


"Technical support? 
Call the publisher." 


Interested in dBASE II or 1-2-3 ? 


Sound familiar? Does your 
dealer turn into a "finger 
pointer" when you need help? 

At SoftwareBanc we offer a 
complete system that doesn't 
stop when your software is 
delivered. 


Careful Product Selection 
Do you get bewildered by 

the endless lists of soft- 

ware you find in most ads? 
Let us be your quality control 
department. 

We only sell the best pro- 
grams on the market. After a 
thorough evaluation we chose 
dBASE II" for data process- 
ing, and 1-2-3"" for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 


Expert Technical Support 
When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 
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Beware The Dreaded Finger Pointers! 
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you buy dBASE |}. free product catalog. 
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Manufacturer's trademark 
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software programs. 1-800-451-2502 | 
(617) 641-1241 in Mass. | 
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one purpose, depending on the con- 
text. The original author of a program 
must select the proper assembly- 
language instructions to perform 
each task, and the person reading the 
program must understand how the 
sequence of instructions performs 
that task. It is usually advisable to in- 
clude comments on each assembly 
statement to describe the purpose of 
the instruction. High-leval language 
programs perform the same task with 
a single statement that is often self- 
documenting to some extent, so they 
generally require fewer comments. 
Overall program size and the fine 
detail required in assembly-language 
programming on most machines 
have an important effect on program- 
ming effort. Some statistics collected 
by Frederick Brooks indicate that the 
time it takes to develop a program is 
proportional to the size of the source 
code and relatively independent of 
the level (high or low) of the language 
in which the program is written. 
Read Brooks’ book, The Mythical 
Man-Month: Essays on Software 
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Engineering (Addison-Wesley, 1975), 
for some fascinating, surprising, and 
still relevant facts, figures, and war 
stories. 

The final problem with assembly 
language is that it is inherently not 
portable. Assembly code specifies in- 
structions for a processor and is rare- 
ly, if ever, applicable to another pro- 
cessor. You can compile high-level 
languages for a variety of machines 
with a minimum of machine depen- 
dencies if you take care in choosing 
your compiler. 


Structured Programming 

“Structured programming” refers 
to a practice of combining several 
programming techniques. Any lan- 
guage selected should be suitable for 
use with structured-programming 
methods. Many modern languages 
have been designed specifically to 
support this method, and using one 
of them substantially eases the 
process. 

The most basic structured-pro- 
gramming technique involves the use 
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of control structure (program flow) 
built out of code blocks that each 
have a single — a single exit. 
These blocks can be built up of ithen- 
else-endif, while-do-endwhile, ot do-until- 
end-do structures and others like 
them. In languages that contain only 
goto and conditional goto constructs, 
simulating these control structures is 
possible but generally requires more 
work than does using languages that 
directly provide the structures as 
basic language constructs, 

The other fundamental structuring 
technique is the use of procedures or 
subroutines. These enable you to 
reuse common blocks of code, and, 
more important, they move the detail 
of complex operations away from 
local program flow, where such detail 
might be more confusing than help- 
ful, 

Along these lines, another impor- 
tant development-environment fea- 
ture is separate compilation. Separate 
compilation allows a program to be 
made up of several source files com- 
piled at different times and then 
linked together to create the final pro- 
gram. This technique enables you to 
split up the program into logical 
blocks developed at different times or 
by different people. Because each of 
these blocks can stand by itself, each 
may be tested separately and a 
library of tested blocks of code can be 
developed. 

Another helpful programming fea- 
ture is support of data abstrac- 
tions—groups of routines that define 
the structure and operations of user- 
defined data types by allowing them 
to be easily integrated into the 
language. Most languages inherent- 
ly allow the manipulation of char- 
acters, integers, and floating-point 
numbers, but users often want to 
define new (at least to the language) 
abstractions—such as imaginary 
numbers, lists of items, and poly- 
nomials—preferably by adapting the 
program facilities that define the 
standard data types. 


What Languages Are Available? 

Thousands of programming lan- 
guages have been invented, but only 
a few are widely available. Picking a 


language requires finding one that is 
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going to be available for the machine 
that interests you. 

The most popular languages on 
microcomputers have been BASIC 
and Pascal. FORTRAN, COBOL, and 
PL/I have been more popular on 
mainframes but are only just becom- 
ing available for microcomputers. 
Other languages such as C, LISP, 
APL, and FORTH have not yet or 
have only recently begun enjoying 
general popularity, having been used 
for the most part only by small, often 
specialized, groups. 


From these languages, program- 
mers must select the ones that are go- 
ing to be predictably available for 
most or all existing machines and 
possible future machines. BASIC and 
Pascal, with their widespread 
popularity can be expected to be 
available for some time. FORTRAN, 
COBOL, and PL/I are more complex 
languages that take longer to adapt 
to a microcomputer. Only recently 
have complete implementations of 
these languages existed for micro- 
computers, and some microcom- 
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puters are still not supported. LISP 
and APL are interesting languages 
that few people understand as yet. 
Both are very complex in their im- 
plementations and very powerful for 
programming, but unfortunately 
there is no reasonably complete irn- 
plementation of either for any micro- 
computer. FORTH is a relatively 
young language that has many 
dialects. There does not appear to be 
a single standard implementation 
that interacts well with host operat- 
ing systems (because FORTH is often 
thought of as an operating system in 
itself). C has gained a lot of populari- 
ty recently, and compilers for it have 
appeared for many microcomputers. 

It is important to check for com- 
patibility not only within a language 
but between machines and com- 
pilers. A standard for Pascal exists, 
but it is generally considered in- 
complete. Thus each compiler im- 
plementer adds additional features in 
incompatible ways. Because pro- 
gramming in the standard portion of 
Pascal is very hard, use of nonstan- 
dard extensions proliferates and can 
cause portability problems. 

Despite its long life and populari- 
ty, there is no recognized standard for 
BASIC, although one is under devel- 
opment. Different implementations 
vary wildly from one another. One 
possible standard is Microsoft 
BASIC; unfortunately, there is no sec- 
ond source for Microsoft-compatible 
BASICs, and depending on a sole 
supplier seems unwise. 

The standard for C is contained in 
Kernighan and Ritchie's book The C 
Programming Language (Prentice-Hall, 
1978) and in the Unix C compiler. 
Both of these standards are complete 
and reasonably accurate descriptions 
of the language that compiler writers 
must adhere to with some care. Un- 
fortunately, the C I/O (input/output) 
library is not standardized. The 
resulting problem is surmountable, 
however: because the I/O library con- 
tains nothing but C functions, a dif- 
ferent I/O library can be substituted 
while maintaining portability. 


BASIC, Pascal, or C? 
The languages that appear to be 
consistently available on most micro- 
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computers are BASIC, Pascal, and C. 
Other languages may be added to 
this list, but none of them is solidly 
available now. PL/I and FORTH, 
however, seem to be the most likely 
candidates for future support. 

The speed and size of a compiled 
program are closely related. In almost 
all current compilers, smaller source 
code translates to fewer instructions 
and so takes less time to execute. Oc- 
casional exceptions to this rule exist, 
but for the most part small programs 
are fast. When you're writing pro- 
grams for resale, size and speed are 
perhaps the most important qualifi- 
cations of a compiler. For personal 
use a certain amount of waiting may 
be tolerable, but speed is often an im- 
portant factor in program sales. The 
size of the code affects not only the 
size of the program as perceived by 
the user but the number of capabili- 
ties that can fit into the program. 

Interpreted versions of any given 
language are slower than compiled 
code. Because of the importance of 
speed in influencing user impres- 


, sions of a program, in the following 


summary we will consider only the 
compiled versions of each. A quick 
look at available compilers for each 
language shows that BASIC is notice- 
ably slower than the others and that 
C usually is slightly faster than 
Pascal. C's performance is due to the 
fact that it was designed to be very 
easy to compile. The basic operators 
in C correspond to basic machine 
operations on many machines. Thus 
C can be compiled more closely to a 
specific machine than Pascal or 
BASIC, given the same amount of 
complexity in each compiler. 

As mentioned, separate compila- 
tion is an important feature in the de- 
velopment environment. Neither 
BASIC nor Pascal offers separate 
compilation as a standard feature, al- 
though some implementations offer 
this capability. Note, however, that 
using separate compilation features 
that vary from one system to another 
causes portability problems. Separate 
compilation, a standard feature of C, 
is available in ali implementations. 

It's difficult to judge portability ac- 
curately. At present, no accepted 
standard for BASIC exists, and the 


standard for Pascal is considered very 
limiting and is almost always extend- 
ed. The standardization process for 
Pascal is farther along than that for 
BASIC, but in neither case do the 
available compilers adhere closely to 
the standards. C has a well-defined 
standard, the version 7 Unix C com- 
piler, which is also well documented 
in Kernighan and Ritchies book. 
Almost all existing compilers adhere 
to the standard or provide a proper 
subset of it with no loss of language 
generality. Thus the portability of C 
programs is much higher than those 
written in BASIC or Pascal. 

BASIC is the weakest language for 
structured programming. Most 
BASIC systems do not have named 
subroutines, local variables, do-until- 
enddo, while-do-endwhile, or record struc- 
tures, to name a few limitations. 
Some of these features are being add- 
ed to recent BASIC systems, but ex- 
tensions are not being done consis- 
tently from one system to another. 
Pascal is much better because it pro- 
vides almost all of the common 
structured-programming constructs. 
C also provides a full set of struc- 
tured-programming features, and it 
has greater flexibility as well. 

BASIC does not provide any facili- 
ties to support the use of data ab- 
stractions. It has a fixed set of data 
types and no facilities to define more. 
Pascal provides structures and point- 
ers, both of which can be used to im- 
plement data abstractions but present 
limitations. 

In Pascal, to define a data object 
and several procedures that act on it 
so that they can be used anywhere 
in the program, you must define all 
data and functions at the top level of 
the program. This means, first, that 
the structure of the source is forced 
on the programmer. Second, it 
means that the entire representation 
of the data is accessible to the entire 
program, making name conflicts and 
invalid data access very likely. Final- 
ly, the lack of separate compilation 
means that all of the code associated 
with a data abstraction must be in- 
serted into the source for a particular 
program that uses it. 

C is better suited to data abstrac- 
tions. A data abstraction can be a 
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single compilation unit in which only 
the desired function names are visi- 
ble to the rest of the program. The 
data representation can be complete- 
ly hidden within the single source 
file. Various modules can be main- 
tained separately and linked together 
to form the final program. C does not 
provide type checking on these user- 
defined types—a limitation that is 
alternately a blessing and a curse. 
You can use a programming tool 
such as lint (so named because it 
“picks nits’’ in your programs) on 
Unix for type checking. 

Another advantage of C over Pas- 
cal is its flexibility in terms of how 
you can program. There are always 
several different ways to code a given 
construct, and you can choose an ap- 


propriate one depending on the level 


of readability, speed, or program- 
ming style you want. You are not 


forced into a programming style by 
the language; you are free to explore 
the style suggested by the task at 
hand. This ability is most apparent 
when a particular section of the code 


must run very fast. C provides con- 
structs such as pointers and register 
variables that can be used to locally 
improve the speed of a particular 
spot of code instead of depending on 
the overall quality of the compiler. 


Picking a Compiler 

Having picked a language, C in 
this case, we still have to pick a com- 
piler. Several C compilers are avail- 
able for each microprocessor, so we 
can pick the one that comes closest 
to meeting other design goals. 

The first thing to check on a com- 
piler is the accuracy and complete- 
ness of its implementation of stan- 
dard C. It is not actually necessary 
that it implement the full language. 
The C programs should run on a 
large variety of compilers, so it is best 
to stay away from features that might 
be missing on some compilers. C has 
very few such features; most have to 
do with features added in Unix since 
the C book was written. Stil, the 
compiler must implement most of 
the language accurately. 


It is also important to check how 
long it takes the compiler to compile 
a large program. Because the com- 
piler will run many times; long com- 
pilation times can be a problem. The 
difference in compiling time among 
the available compilers is incredible. 
I have observed compiling times for 
compilers working on the same 
medium-sized program vary from 40 
seconds to 15 minutes. 

The size and speed of the resulting 
code will affect every program you 
write for it every time it is run. 
People might be willing to wait 
around for the compiler, but it is 
hard to get them to buy a slow pro- 
gram. The size of the compiled code 
usually varies by a factor of up to 2 
between compilers. Remember, a 
code-size improvement of just 1 per- 
cent in a medium-to-large program 
can make room for another feature. 
Fine differences are worth watch- 
ing.B 


Jason Linhart is president of Mark of the Unicom 
Inc. (222 Third St., Cambridge, MA 02142). 
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The Unix Tutorial 
Part 1: An Introduction to Features and Facilities 


A look at some of the programming tools available to a Unix user 


C. Unix. In the acronym-happy 
worid of computers, these collections 
of letters stand out. The C language, 
it is whispered, can replace every- 
thing from assembly language to 
Pascal, and is only understandable by 
those willing to deal with a 5-year-old 
text and lots of squiggly characters; 
Unix, the legendary operating system 
from Bell Laboratories, is now being 
offered to the public under a half- 
dozen names and by four dozen 
computer manufacturers. Why are C 
and Unix always spoken of in the 
same breath, and why are so many 
people talking about them at all? 

This three-part series will attempt 
to answer this and other questions 
about Unix and C. This month I'll 
present a tutorial overview of the 
Unix operating system and its toolbox 
of utilities, with explanations of its in- 
ternal structure as well as its user 
interface. 

In part 2 I'll discuss a few more 
Unix utilities and the variety of ap- 
plications that have been written in 
or adapted to the Unix environment. 


Unix is a trademark of Bell Laboratories. 
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by David Fiedler 


Part 3 will focus on Unix implemen- 
tation by different software vendors 
for several computers and how Unix 
compares to its competitors—Unix 
work-alikes, look-alikes, and the 
other 16- and 32-bit operating 
systems. 


Unix was specifically 
designed to make 
software development 

easier. 


The popularity of Unix is easily ex- 
plained. It was the first complete pro- 
gramming environment designed by 
programmers to make it easier to 
write programs, (See the text box 
"The History of Unix") Like the C 
language, it has both elegance and 
simplicity, and like most great 
discoveries, its virtues seem so ob- 
vious that you may wonder why no 
one thought of them before. (See 
figure 1 for a schematic breakdown 
of Unix's features.) 


The File System 
On some operating systems, you 


must specify what kind of disk file 
you intend to work with before you 
can gain access to it, and then you 
can use the file only in predefined 
ways. The actual storage of the file 
may be different for a sequential file, 
a random-access file, and a database 
file. When writing a program to read 
a file, you may have to include tests 
for the physical end of the file, the 
logical end of the file, the end-of-file 
marker, reading past the last record, 
or all of the above. On Unix, all files 
are alike. Each file is simply a se- 
quence of bytes, whether it contains 
text, program source code, executable 
object code, or the disk directory. If 
you wish to read one byte, you can. 
If you wish to read the 768th byte 
from the end of the file, you can do 
that too, provided the file has at least 
768 bytes. You need follow no prede- 
fined structure of files to work with 
them. Naturally, some of the system 
programs expect a certain structure in 
their data files, but such constraints 
are not forced by the system itself. 
The way you deal with files at the 
user level is particularly interesting. 
On many large timesharing com- 
puter systems and most home or 
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In the late 1960s, a project was under- 
way at the Massachusetts Institute of 
Technology (MIT) to improve the state-of- 
the-art in timesharing software, Along 
with MIT, Bell Laboratories and General 
Electric (GE was once a mainframe com- 
puter manufacturer) were collaborators in 
the venture. But Multics, as the system 
was christened, was too big and slow—an 
overdesigned behemoth of the software 
world. So Bell Labs pulled their people out 
of the project, which left MIT and GE to 
develop the system further on their own. 
(They did, and Honeywell, who later 
bought GE's computer operation, still sells 
Multics.) Unfortunately, that left Ken 
Thompson, a computer scientist at Bell 
Labs, without any hardware to run his 
video game. 

Thompson had written a simulation of 
the solar system, called Space Travel, 
which ran on the Multics system on a 
timesharing terminal. The loss of Multics 
was the impetus he needed to find hard- 
ware he could use exclusively. He gained 
access to 2 Digital Equipment Corporation 
(DEC) PDPZ, complete with a video 
display that would enhance Space Travel 
tremendously, While Thompson was 
rewriting Space Travel for the PDPZ, he 
began experimenting with some ideas he 
had for a new type of file system. Working 
in PDP? assembly language, he soon had 
his file system running with some utility 
progrums and à central core (or kernel) that 
together made a rudimentary operating 
system. Here was a system designed by one 
man for the sole purpose of making his own 
software-development work easier, Unix 
was thought to be a good name for it—the 
Uni (one) was a word play on the Multi 
(many) of Multics. 

Unix came to the attention of others at 
Bell Labs, including Dennis Ritchie, 
another systems software designer. 
‘Together, Ritchie and Thompson enhanced 
Unix, adding some word-processing 
facilities in response to hints that another 
department needed a word-processor. This 
earned the designers enough funding for 
a PDP-1] minicomputer, a more modern 
and reliable machine than the PDPY. 
Eventually, other departments bought 
PDP-1Is and chose to use Unix for the soft- 
ware base rather than DEC's own 


operating systems. 
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The History of Unix 


But Thompson, dissatisfied as he was 
with other operating systems, also felt that 
programming languages could be im- 
proved. FORTRAN was tried and discard- 
ed. He then worked for a while on BCPL 
(Basic Combined Programming Language), 
which was a simplification of CPL, itself 
a simplification of the Algal 60 language 
(today, we would call Algol 60 a Pascal- 
like language). Thompson condensed 
BCPL down to its most basic features. The 
interpreted language that resulted he 
named simply B. Ritchie then took the best 
paris of B, reworked them until he had a 
language that was simple and elegant, add- 
ed data structures, and called it C. Ritchie 
and Thompson both felt this was a 
language suitable for systems program- 
ming—one that allowed a programmer to 
express concepts clearly without being tied 
to one machines architecture, and yet was 
efficient enough so that assembly language 
would not be needed for speed. 


Getting a Handle on Portability 

Unix was rewritten in C in 1973, 
whereupon Ritchie and Thompson realized 
that because C was a relatively high-level 
language, compilers could be written on 
other computers to give them C capability 
too. And because Linix was written in C, 
theoretically LIntx could then be moved to 
these other machines. The experiment was 
tried in 1977 with an Interdata 8/32, a 
32-bit minicomputer that was as unlike the 
PDP-11 as possible. All code specific to the 
PDP-11 was taken out of the kernel and 
rewritten to make it easy to transport Unix, 
After the Interdata test, they moved Unix 
to an IBM/370 mainframe. With each trial 
they learned more about C, Unix, and por- 
tability t general. 

Until Unix, operating systems were 
written exclusively in assembly language. 
This long, error-prone process seemed the 
only one appropriate to an industry that 
considered machine efficiency to be more 
essential than human efficiency because 
computers were more expensive in dollars 
and cents than human labor. Compared to 
other languages, assembly language allows 
the fastest execution of instructions and 
takes up the least memory space; therefore, 
programs as imporhmt as operating 
systems could only be written in assembly 
language. Who cared if a programmer or 


two went crazy trying to understand it? 

What was the difference if it took a long 

time to write and three times as long to 
? | 

Ritchie and Thompson saw that a soft- 
ware designer's environment was more im- 
portant, in the long run, than that of the 
computer; compuler hardware tends to get 
cheaper and faster, while the cost of labor 
in both economical and emotional terms 
tends to go up. This last is especially true 
when the software tools at hand are not 
appropriate for the job. Unix forever broke 
the notion that a system had to be written 
in assembly language and therefore tied to 
a specific computer design, word size, or 
architecture. For the first time, an entire 
programming environment, including file 
system, kernel, applications packages, utili- 
ty programs, and user interface, could be 
moved to an entirely different type of 
machine. 

Think about that for a moment. Look at 
the CP/M 2.2 operating system. CP/M has 
gained immense popularity; it runs on 
computers made by literally hundreds of 
different manufacturers and supports many 
different languages and applications 
packages. Why is it so popular with com- 
puter makers? CP/M is portable to many 
different hardware configurations. The 
catch is that the systems must use a 
microprocessor than runs 8080 assembly 
code. 
In comparison, you can now run Unix 
or Unix-compatible systems on computers 
based on any of these processors: BOBO, 
280, 8086, 8088, Z8000, 68000, 16032, 
LSI-H, PDP-11, VAX, HP-9000, Perkin- 
Elmer, Gould S.E.L., BBN C-Machine, | 
IBM Series/1, and IBM/370. Typical hard- 
ware configurations range from $5000 to 
considerably more. A program correctly 
written in C for any of these machines will | 
run on any other one, needing orily to be 
physically moved and recompiled. No 
doubt you can see why so many software 
houses have suddenly discovered Unix. By 
using C and Linix, they can expand their 
potential customer base tremendously with 
little trouble—one user manual, one 
customer support group, one version of 
source code. The net result can benefit 
everyone with better, more widely used 
Software at lower prices, 
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Figure 1: A model of the Unix operating system and its components. The inner facilities are 
general purpose; the outer ones concern specific applications. (Figure courtesy of AT & T.) 


business computer systems, you get 
used to looking at your single direc- 
tory (a collection of files). If you have, 
say, 142 files in your directory, you 
have to watch pretty fast as they scroll 
up the screen. To avoid this long 
scroll you might split up your files to 
have all the BASIC programs on one 
disk and all the text files on another, 
but then what do you do with your 
system utilities? Then, too, if you 
have all your files on a 20-megabyte 
hard disk, you might have to scroll 
through as many as 1375 files before 
you find the one you want. More 
troubles arise when you have two 
files with the same name and don't 
know which is the latest version, 
Now imagine 20 people using the 
system at once with all these 
problems. 

Relax, you've got Unix. As a Unix 
user, you begin with a single direc- 
tory, called your home directory. 
When you want to create a new 


grouping of files that belong together, 
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you simply issue the command to 
create a new file directory and move 
those files into it. The new directory 
looks to you almost like another file 
in your home directory, except that 
any time you want to, you can use 
those files you put into it (see listing 
1 a sample session on a Unix 
system). Or you can "move down” to 
that directory: move, because the new 
directory becomes your new vantage 
point for examining files, and down, 
because the new directory can be 
thought of as being below your home 
directory (see figure 2). 

You can repeat this process any rea- 
sonable number of times by creating 
new subdirectories one level below 
your home directory or at deeper and 
deeper levels, or by branching out in 
both directions at once. The tree-like 
structure of files and directories on 
Unix enables you to group files as 
you please, so one directory never 
has to have too many files. Because 
each "branch" or new directory is 


logically distinct from all others, two 
files in different directories may have 
the same name without confusion. 

Technically, the inverted tree struc- 
ture is also called a hierarchical file 
system (it resembles a hierarchy or 
organization chart), and the direc- 
tories don't actually contain any files, 
but rather contain pointers or links to 
the files by which the system can 
locate them. In fact, a directory is just 
another file that contains this link in- 
formation, called the inode. The 
highest directory shown in figure 2 
is called the root directory, and it nor- 
mally contains the executable kernel 
of Unix in binary form, as well as 
links to several important system 
directories, the names of which are 
almost always the same on all Unix 
systems. These usually include /tmp, 
a place where anyone may create 
temporary files as needed; Mev, the 
device directory (to be discussed 
later); fusr, in which files belonging to 
all the users of the system are kept; 
lelc, where special programs and data 
files for adminstration are located; 
and bin, where most executable pro- 
grams and system utilities reside. 

The slash (f) character in front of 
each directory name signifies that it 
will be found under the root direc- 
tory, which has the simple name of 
i. Each level you descend in the file 
system is denoted by another slash, 
so the home directory of someone 
named Rick might be /usritick (two 
levels down from the root), and one 
of his files might be called 
lusririck/testc. Putting all the slashes in 
the file name identifies the unique 
path followed down from the root 
and thus uniquely identifies the file 
itself; this is known as specifying the 
full path name. If Rick logs onto the 
systern, he finds himself in his home 
directory /usrírick, from which the file 
tete could be accessed simply as 
testc, without having to specify the 
full path name. 

Another interesting feature of the 
Unix file system design is its exten- 
sibility. It stands to reason that the 
lusr directory, under which all users 
keep their files, needs to have more 
storage space reserved for it than 
does the Amp directory, which only 
holds files for a short period of time. 
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Listing 1: A sample session on a Unix System with comments added. The $ is the Linix 
prompt. 


login: davg (typing error) 

Password: 

Login incorrect (login name not recognized) 
login: dave 

Password: 


Last login: Wed Mar 30 10:46:57 on seriali 


See /UBr/nawB/READ ME. (aystam message of the day to all users) 
$ ls (what files are in my home directory? } 
bin mbox sieve.c arc testl.c 

5 who {gee what users are logged on the ayetan) 
dave seriall Mar 30 18,465 

5 df (maa how much space is left on diak) 

fur (/dev/usr ): 12045 blocks 8109 i-nodeg 

/ (/dev/root ): 8071 blocks 6666 i-nodes 

$ time cC sieve.c (time the compilation of a benchmark) 
real 36.0 (actual elapsed time) 

uger 6.2 (tima spent executing the cc command) 

uu 6,9 (tima spent in system getting filas, etc.) 
5 tips a.out (execute benchmark andetima it too) 

1899 primes 

real 8.0 

user 7.4 


(thim is amall wince the benchmark 
program is CFÜU-intensiva; no files to get) 
(what dirsctory am I currently working in?) 


(go up one branch and tell me where I am) 


{what files or directories are hara?) 


aga include man preserve tmp 
gamas lib mbai spool 
garp logt*found naws arc 


(go back to home directory and list files) 


&,out bin mbox siave,c arc testl.c 

5 ls -al (show in long format with hidden files} 

total 113 

drwxr-xr-x 5 dave 224 Mar 30 18:53 , 

ürwxr-xr-x23 root 544 Mur 7 11:05 .. 

-rw-r-—r-— 1 dave O Feb 11 22:120 .news_tine 

ürwx———- 2 dava 240 Nov 13 14:49 .pergonal 

-fW-r—r— 1 dave 183 Fèb 27 03:37 ,.profila 

"DW—E 1 davs 42170 Mar 5 23:36 ,.rogue.save 

-rwxr-xr-x l dave 8696 Mar 30 18:53 a.cut 

ürwx——— 2 dave 32 Oct 4 17:02 bin 

—EW-I-——— 1 root 576 Oct 12 21:33 mbox 

-E-r 1 dava 904 Oct 21 15:46 sieve,.c 

drwe———-- 2 dave 32 Oct 4 17:02 are 

-Iy r 1 dave 73 Oct 21 15:46 teatl.c 

S cat „profile (leak at Shell program executed at login) 
(here some Shell variables are sat) 

PATR= 3 (HOME } /binSPATH:/usr/qgamas (set default command search path) 

SHELI-/bin/ ah (tella which Shell i'm using) 

ED-/bin/vi (and which editor j 

export PATH SHELL ED (lets these variables be used later) 

umask 027 {seta default protection) 

stty -tabs (and my desired terminal mettinga) 

$ atty (look at current terminal settinga) 


speed 1200 baud 

erase ~ “H; kill ~ 6; intr = “7; quit « "^ 
start = "Dj; stop = ^S; eof = ^D, brk «undsf» 
even odd —raw -nl echo -1case -tabs -cbreak 


3 mail rect {complain to the super-uper that ay 
backspace key doesn't work correctly) 


Listing 1 continued on page 194 
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Listing 1 continued: 


is there a problem with stty accepting “H as erase? my stty 
is set that way but tho system doasn't seem to see then. 


3 ls -l / (look at files under the root directory) 
total 823 

Ürvxr-xt-x 2 root 32 Peb 10 14:49 bck 

ürwxr-xr-x 2 root 2880 Mar 23 22:35 hin 

adrwar-xr-x 3 root 3552 Mar 11 20:5? dev 

drwxr-xr-x 2 root 320 Fab 12 02;26 etc 

üdrwxr-xr-x 3 root 576 Feb 18 20:18 lib 

drwxr-xr-x 2 root 32 Jan $ 23:38 lost+found 

—rw-rw-rw- 1 root 3862 Mar 16 00:09 ratoll1966 

drwxrwrrwx Z root 544 Mar 30 18:55 tup 

ürwxr-xr-x 5 root BO Peb 18 21:02 unify 

TEIWXx-——-— l1 root 67487 Jan 19 08:26 unix 

üÜrwxr-xr-x23 raot 5449 Mar 7 11:05 usr 

$ ls -ld /ete (look at protections on /etc directory) 
drwxr-xr-x 2 root 320 Peb 12 02:26 /atc 


3 cat /utc/pasaswd 
root,/uwAMrSGOHRnJIW:0:01:1/1:/bin/sh 
dasmonix:il:2:1/7t: 

eyncr:liis:syne Cocmand:/tmp:i/bin/-wync 
bin:x:3:31:/bin: 


{look at systems password File) 


uucp;not-now:$:4i1:/uagz/spool/uucppubliíci/ugr/lib/uucp/uusico 
dave:HMuFz3n/yNaPoi10;2:Davo Fiedler {InfoPro Systems):/ugr/dava:/hin/sh 
demo:1100:100:queagt account; /usr/demo: /bin/ah 


$ fortune 


(fortune "cookie" selected at random) 


As the triais of life continue to take thair toll, remember that there 
is always a future in Computer Maintenance. 


login: 


(typed control-d and ended input to Shall) 


printer junk ip console tiya hd? floppy Eg 


(raoti 


| dove] suson cd cmo dilf lor pr sh posswd ø 


teste junk oaut bm | mbox sve.c E test i.c co update orotie | dar | 


Ip nah 


tile. fie.2 hle.3 


Figure 2: Part of a simple Unix file system. The hiemrchical file structure organizes files and 
allows the use of the same file name within different directories. The directory files are sym- 


bolized with a block outline. 


When the person administrating the 
Unix system initially sets it up, he or 
she can allocate more space to the 
lusr directory (and therefore the files 
under it) by setting up /usr as a 
logically separate file system. While 
this separate file system can physical- 


ly reside on a distinct section of a disk 
(usually a Winchester disk or 
removable disk pack), it can also be 
on a totally different disk than the 
rest of the system; it can even take up 
an entire disk if needed. Not only can 
this allocation be changed later, it can 
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—the system console terminal 

—foppy disk 0 

—floppy disk 1 

—hard disk 0 

—hard disk 1 

—kemel memory 

—line printer 

—user memory 

—Null device (bit bucket) 

—talephone dialer (sometimes called acu) 
—‘taw" access to floppy disk 0 

—fraw" access to floppy disk 1 

—raw" access to hard disk O 

—raw" access to hard disk 1 

—taletype" O—a user terminal or modem 
—"ieletype' 1—a user terminal or modam 
—teletype" 2—a usar terminal or modem 
—eletype” 3—a user terminal or modem 


Table 1: A typical listing of the files in the Mev (device) directory with descriptions of 
each device, 


Listing 2: A typical directory listing for a user on a Unix system employing the list directory 


(ls) command with the ~| (long form) option. 


$ ls =l 
-IWXI-XI-X 1 dave 
drwxr-xr-x 2 dave 
—Etu—-rw—— 1 dave 
—-Ew-r-—r-- 1 dave 
HÜrwx-—— 2 dave 
-Ifw-r--r-- 1 dave 
drwxrwxrwx 2 dave 
—tfWxr-—r-— 1 dave 
3 


80 Oct 


also be done at any level of the file 
system. This means that one of your 
lowest-level subdirectories can be 
reassigned to reside on another 
device, expanding theoretical storage 
space almost ad infinitum (each file 
can contain almost 2% bytes, and 
thousands of files are possible on à 


system). 


I/O Independence 

The I/O (input/output) system on 
Unix is easy to understand. Every 
physical device supported by the 
system appears, like a file, as an en- 
try in the Mev (device) directory. 
Users and programs running on Unix 
handle the devices as if they actually 
were files. A typical listing of the files 
in the /dev directory might look 
similar to the left-hand column of 
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B696 Mar 26 18:53 a.out 
4 17:02 bin 
576 Oct 12 21:33 mbox 
904 Oct 21 15:46 Dieve.c 
149 Oct 4 17:02 src 
79 Oct 21 15:46 testl.c 
48 Mar 26 18:155 tmp 
3508 Nov 23 13:11 update 


table 1 (descriptions of each device 
are on the right). 

Notice that every physical resource 
on the system is accessed as if it were 
a regular file, even memory itself. To 
send characters to the line printer, 
you just issue a system write com- 
mand to the file /devlp. If you want to 
debug a new disk device driver you 
can read, say, the file /devirhdi, which 
will show you exactly what's on a 
particular hard disk in "raw" form 
(Le., not under control of the file 
system). Changing one byte in 
memory would involve writing the 
byte to /devimem. 

While users can treat devices like 
files, to the Unix system programmer 
they are still devices, which must 
have device-driver programs written 
for them so they can communicate 


with the system. The device drivers 
are loaded into /unix, the executable 
code that is the actual operating 
system, before you receive your Unix- 
equipped computer Because the 
operating system must access devices 
through these driver programs, the 
devices are also known as special files. 
Depending on how information is 
passed to or from the device, these 
are either character special files or 
block special files. Generally, devices 
such as modems, terminals, and 
printers are considered character-by- 
character devices, while disks and 
tape drives are usually treated as 
block-by-block devices because they 
transfer data in larger blocks of 512 or 
1024 bytes for efficiency. 


File Security 

Naturally, some control must be 
exercised over devices and files. 
Several people trying to write to the 
printer at once would result in con- 
fused program listings, and letting 
just anyone write to random spots in 
memory would soon crash the sys- 
tem. In addition, you wouldn't want 
other people to be able to read or 
erase your personal files. Unix pro- 
vides this contre] in a simple but ef- 
fective way. Each file has an 
associated group of protection bits 
(also known as mode bits), which the 
owner of the file can control 
individually. 

The values of these bits may be 
seen for any file on Unix by executing 
the ls list directory command with 
the -l (long form) option. Listing 2 
shows a typical directory listing. If a 
bit is set (turned on, or enabled) its 
value is visible; otherwise, you sim- 
ply see a hyphen. 

The 10 bits shown for each file in- 
clude a directory bit (d—not actually 
a protection bit), 3 "user" protection 
bits (rwx, for read, write, and ex- 
ecute), 3 “group” protection bits 
(rwx), and 3 "other" protection bits 
(rwx). An enabled directory bit means 
that the file in question is a directory. 
The three sets of protection bits tell 
how the user (owner of the file), his 
or her working group (a collection of 
other people wishing to share file ac- 
cess for a project), or all other system 
users can access the file. When the 
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read or write bit is enabled for one 
of these groups of bits, a user belong- 
ing to that group is permitted read or 
write access. When the read bit, but 
not the write bit, is set, you cannot 
add to, change, or destroy the file. 
This kind of protection is usually 
used for data files accessible to all, 
such as the system header files any 
C programmer might need, If the 
write bit, but not the read bit, is set, 
you have a "write-only" file. This is 
handy for creating system accounting 
log files where information about 
what people do on the system is 
kept. It may not be desirable to allow 
such information to be available to all 
users. When the execute bit is en- 
abled, it means that the file may be 
executed as a program because it's 
either object code or a Shell program 
(I'll explain more about this later). 
The significance of these bits is 
slightly altered when applied to 
directories. If the write bit is enabled 
for a directory, it means that files may 
be created or deleted in the directory. 
When the execute bit is turned on, 
you may then search through the 
files in the directory and read, write, 
and execute these files if permitted by 
the protection bits on the files 
themselves. If only the read bit is 
enabled, you may simply read the 
directory as a file, and you have 
limited access to the names of the 
files and their pointer information. 
The system administrator or super- 


user can bypass all file protections. 

Because only an owner of a file or 
the super-user may change the 
values of these bits with the chmod 
command, the security on Unix is as 
good as users wish it to be. The 
umask command allows you to set the 
default protection for al) files you 
create, from rw—— for the suspicious 
to rw-nW-rw- for the trusting. 


Redirection and Pipes 

Most people who regularly run 
programs on computer systems don't 
concern themselves with where the 
program input comes from—usually 
it comes from their terminal, another 
predefined device such as a tape 
drive, or a dedicated data file. 


File security in Unix 
is almost entirely up 
to each user. 


Similarly, the output of a program is 
generally expected to end up on their 
terminal, in a new data file, or on the 
system printer. On Unix, you can 
easily arrange for your programs to 
get their input from any file or device 
you have access to (and it’s equally 
easy to redirect output). Let's look at 
how Unix handles this procedure 
and you'll wonder why other 
operating systems weren't set up to 


do it this way. 

Remember that devices are treated 
as files, and so to send a directory 
listing to the printer, you just type the 
following: 


$ ls > Adewlp 
$ 


The “greater than” (>) character 
sends the output of the ls command 
(which would normally print a list of 
files on your terminal) to the system 
printer. The dollar sign ($) is the Unix 
prompt character (some versions of 
Unix use the percent sign (95) for the 
same purpose). 

Input to a program can be con- 
trolled in a similar way. For example, 
if a file on the disk called textfile con- 
tains a list Of words, we can find the 
spelling errors in the file and have 
them appear on the terminal with the 
command 


$ spell « textile 


The “less than" (<) character 
redirects the input of the spell com- 
mand to come from the disk file 
(notice the mnemonic nature of the 
characters used: each one points in 
the direction of data transfer). 
Where would input normally come 
from? The typical Unix program has 
one source of input and only one 
type of output. Such a program is 
known as a filter if it simply accepts 
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its input, performs some function on 
it, and emits the processed data as 
output. The system causes the de- 
fault, or standard, input and output 
"files" to be the user's terminal unless 
otherwise redirected. So, for exam- 
ple, you can redirect the output of ls 
to a file in the following manner: 


$ is > temp 
$ 


Now if you look at the file temp, 
you'll see the names of the files in 
your directory. The all-purpose pro- 
gram cat (short for concatenate) can 
be used to collect several files and put 
them all together. In the following ex- 
ample we'll simply use cat to show 
the contents of temp without format- 
ting, using the directory from listing 
2: 


$ cat temp 
aout 
bin 
mbox 
sieve.c 
sic 
temp 
testi.c 
imp 
update 
$ 


Notice the file temp you just 
redirected input to is listed as being 
in the directory. Redirecting input to 
a file creates the file if it didn't exist 
or erases it and creates it anew if it 
did exist. This is done before running 
the program that is having its input 
redirected; so when ls executed, it 
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picked up the temp file from the 
directory. Using the operator twice 
(>>) signals that you wish to add to 
the end of the file if it exists; this is 
useful for collecting data. If you now 
want to print out all the C source 
files, start each on a separate page, 
include page numbers, the date each 
file was last modified, and the name 
of each file, then the pr program will 
do this: 


$ pr *.c 

Oct 21 15:46 1982 sievec Page 1 
I* Eratosthenes Sieve 

Prime Number Program in C */ 
#define true 1 

ffdefine false 0 

#define size 

(interrupted) 

$ 


Note that the almost universal 
wild-card character, the asterisk (*), 
is used to represent all files with a ¢ 
extension. But the pr program, like 
most others, sends its output to the 
terminal, and you wanted the printer. 
So for a printed listing, you have to 
redirect the output of pr to the printer 
(/devllp). However, on most Unix 
systems, users are not permitted to 
write directly to the printer (check the 
protection bits on your system), but 
must use something called the line 
printer spooler program. This pro- 
gram (called lpr on most systems) ac- 
cepts as input whatever you want to 
print, writes it to a temporary file, 
and begins printing. This way, you 
can start a print job that might take 
an hour to finish, but the lpr program 
will return to you as soon as it's 
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finished copying your files, so you 
can continue working. Now if you 
say 


$ Ipr *.c 
$ 


you get your prompt back almost im- 
mediately, and meanwhile the files 
are being printed. But when you look 
at them, you find both files are 
printed one after the other, with no 
page numbers or even expansion of 
tab characters. You really wanted pr 
to format them, so you can do this: 


$ pr *.c > tempt 
$ lpr tempt 
$ 


Now we formatted the output pro- 
perly, sent it to a file, then printed the 
file. We are also starting to leave files 
around to mess up our directory. Be- 
sides, this is a lot of typing. A better 
way would be to pass the output of 
pr directly to the input of lpr. So that's 
exactly what we do: 


$ pr *.c | Ipr 
$ 


The vertical bar (|) looks somewhat 
like a pipe, and is called a pipe 
because the connection between pro- 
grams is very much like a plumbing 
connection. At first it would seem 
that the pipe is simply an elegant 
notation for sending the output of pr 
to a temporary file, redirecting the in- 
put of lpr from that file, then erasing 
the file. In Unix, all programs in a 
pipeline actually run simultaneously 
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move up to 18 bit computing. To make 
it easier to take advantage of our 16 bit board set, 
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Multitasking 

Unix, of course, is a timesharing 
system, which means that more than 
one person can share the resources 
of a single computer and its set of 
storage devices and peripherals. 
Aside from being a multiuser system, 
Unix is also multitasking, splitting 
the available processor time among 
the various programs run by the 
users on the system. Even in the 
smallest Unix environments, where 
only one person at a time can use the 
system, this multitasking facility can 
speed up your work quite a bit. 

Suppose you are writing a C pro- 
gram and its documentation. You 
write the latest changes of your pro- 
gram to disk, request a Unix com- 
mand line while remaining in the 
editor, then type the following: 


$ (cc test2.c 2» errors ; echo check errors) & 
5179 
$ 


This illustrates several features at 
once. First, note the parentheses 
around most of the command line. 


This treats the enclosed commands 
as a unit. There are actually two com- 
mands on this line, separated by a 
semicolon, which signifies that they 
are to be run sequentially. The cc 
command calls for the C program 
test2.c to be compiled, while the 
number 2 before the output redirec- 
tion symbol means that only the 
standard error output (always 
referred to by the number 2) is to be 
redirected to a file called errors. When 
this compile is done, the echo pro- 
gram is run, which simply sends its 
arguments to the standard output. 
Because no redirection is called for, 
the message will appear at your ter- 
minal when the compilation is done. 
But you dont have to sit there 
waiting for it because the ampersand 
(&) at the end of the command line 
means that both commands (remem- 
ber the parentheses) will run in the 
"background" as one. The prompt 
comes back instantly, preceded by an 
identification number for the 
background process. Very simply, 
this means that your job is running, 
and you don't have to wait for it to 


finish before continuing your work. 
Meanwhile, you've gone back to 
editing your documentation file. 
When the message check errors ap- 
pears on your screen, you write your 
text out to a file (possibly also begin- 
ning to print it in background), read 
in the errors file, note the line 
numbers of any errors, and fix them 
by editing test2.c. You can, of course, 
switch between any two or more 
tasks. It's much easier to sit down 
and do this than to read about it; it's 
a very natural way to work, and fast 

even on small Unix machines. 
Every separate program running 
on Unix is called a process. Each pro- 
cess has a unique process identifica- 
tion number (PID). It's this PID that 
is displayed when you start up a 
background process, so that if you 
find the process has gotten stuck or 
is running too long, you can stop it 
by typing kill PID, where PID is that 
process identification number. You 
can also check its progress with the 
ps (process status) command, which 
will tell you how much processor 
time each of your programs has used. 
Text continued on 210 


THIS AD WRITTEN FOR YOU ... 
BYTE INDUSTRIES WANTS TO BE YOUR COMPUTER CONNECTION 


$ TeleVideo 


Byte [ndustries is your one STOP shopping place for over 50 lines of 
microcomputers, terminals, printers and various other computer 
peripherals and accessories. Byte won't leave you at a STOP waiting 


for equipment to complete a sale. If you call in your order by 
1:00 PST, we'll ship it out THE SAME DAY! 


Byte Industries is searching for qualified Computer Dealers in the 
business of reselling the product we stock. If you're such a Dealer, 
you may have iust found the best wholesale "Computer 


Connection" available. 


BYTE INDUSTRIES IS THE AUTHORIZED COMPUPRO DISTRIBUTOR 


Diáblo 
PRINTER PRODUCTS 


OKIDATA 


| am ba the bosiness pi reselling computers and velated products. [ would like a sales MICROLING 92 
wepreseotative io contact ma aad (el me how | can 1acalve my free Wholesale Pricellai and pib ed. mu 


opem & Dealer Account. 


State: Es Fip: 
Return to: Byie industries, Inc. 
21130 Cabot Blvd., Hayward, CA 945 


—— Ó———— 7 a 
am 783-8272 vy, 


NAG pra $ 


206 August 1983 © BYTE Publications Inc Circle 55 on Inquiry card. 


When critics rate you tops, what do you do for an encore? 
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MICROFAZER PUTS 
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Your computer helps you 
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The Shell 

Many of the features I've described, 
while physically implemented in the 
low-level guts of the system, are con- 
trolled by the program you interact 
with most on Unix—the Shell. The 
Shell program is run each time you 
actually log onto the system. Because 
it is just another program, it can be 
changed or replaced if you don't like 
its function. 

The Shell is responsible for the 
user interface to the system. It causes 
your prompt to be displayed, accepts 
your commands and causes them to 
be executed, expands wild-card sym- 
bols to provide a complete list of file 
names to pass to the programs, inter- 
prets and processes all the metachar- 
acters (Such as &, 2, Ç, l, (, y and ye 
and allows you to write fairly com- 
plex procedures in its own structured 
language. Further, it allows you to 
save a series of personal commands 
and use them as any other command 
on Unix. 

When sending C files to the printer 
with pipes, suppose you don't want 
to type pr *.c | Ipr all the time, especial- 


ly after you find out that the default 
width of a pr listing is only 72 col- 
umns and you have a 132-column 
printer. Instead, try writing a simple 
command line with the cat com- 
mand, taking input from the terminal 
and directing it into a file: 


$ cat > Ip 
(pr -w132 $* | Ipr) & 
"D 


$ 


The * D (control-d) is taken to be 
the end of input by many programs 
on Unix, among them cat, mail, and 
the Shell, Now the file Ip has that 
single line you typed: it’s set up per- 
manently to provide pr with 
132-column output if necessary, and 
the entire pipeline is put in the 
background for even faster response. 
But what's that $*, and how do you 
execute this as a command? 

The explanation is rather involved, 
Any list of valid commands that can 
be entered to the Shell may be stored 
in a file and presented to the Shell for 
execution. One simple way is by 


redirection: 


$ sh < command, Jist 
, . , execution of commands. . . 


Because you're already running 
under the Shell, the effect of this 1s 
to start up a new Shell as a process, 
which then executes your com- 
mands, ends, and returns to you. In 
fact, this is the way all commands are 
executed from the Shell; the currently 
running Shell makes a fork system 
call, effectively reproducing itself, 
then waiting for the "child" Sheil to 
finish. You can also use the chmod 
command described before to make 
the file of commands executable; 
after that, only the name of the file 
needs to be typed. When the Shell 
reads a command file that has been 
thus marked executable, it will ex- 
ecute each command in the file. 5o 


you would type: 


$ chmod +x command. Jisl 
$ command list 
. » . execution of commands . . . 


$ 
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A Survey of Unix 


and C Resources 
by Walter Zintz 


Unix and C users have many sources 
they can turn to for general help and 
moral support, Much of this help is 
free or available at minimal cost—in 
most cases, you'll find that the cult-like 
history of Unix has created an atmos- 
phete of camaraderie rather than 
exclusivity. 

At least three Unix user groups are 
active in the United States. The oldest, 
Usenix (POB 7, El Cerrito, CA 
94530-0007, (415) 528-8649) is oriented 
toward university users; it offers a 
newsletter, conferences, and software 
distributions for source-license 
holders. Another organization, 
fusrigroup (POB 8570, Stanford, CA 
94035-0221) was founded by system 
vendors, although membership is 
open to users, The group publishes a 
newsletter and an annual Unix pro- 
duct directory, has committees active- 
ly working on Unix standardization 
and licensing, holds conferences, and 
offers sponsorship to local user 
groups. Uni-Ops (POB 5182, Walnut 
Creek, CA 94596-1182, (415) 945-0448) 
began with a nucleus of newer Unix 
end users who wanted to share infor- 
mation. Uni-Ops holds conferences, 
tutorials and local meetings, 
coproduces a newsletter and an online 
software index/exchange, sponsors a 
Berkeley Unix SIG (special interest 
group), and maintairis a mailing list of 
Unix and C users. The C Users Group 
(POB 287, Yates Center, KS 66783, (316) 
625-3554) was originally for users of a 
C language subset that runs under 
CP/M, but it now supports the general 
C community. The group has a news- 
letter and distributes software. Unix 
user associations are also active in 
Canada, Europe, Australia, and Japan. 

Usenix holds the largest con- 
ferences, which are a common meet- 
ing ground for everyone involved in 
Unix, although the papers presented 
are often a bit esoteric; /usr/group con- 
ferences offer the best exposure to 
available products. Uni-Ops slants its 
conferences toward newcomers to 
Unix who want ta know how to get 
started. 

Other sources for newsletters in- 
clude Southwater Corporation (30 
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Mowry St., Mount Carmel, CT 06518, 
(203) 288-0283), which publishes World 
Unix & C, a nontechnical newsletter in 
a newspaper format. Infopro Systems 
(POB 33, East Hanover, NJ 07936, (201) 
625-2925) publishes Unique, a mixture 
of technical and product information. 
Urban Software Corporation (330 West 
42nd St., New York, N'Y 10036, (212) 
736-4030) publishes a somewhat eclec- 
tic newsletter called the Urban Software 
Newsletter. 

Local user meetings are starting to 
take hold. Established, regular meet- 
ings are held in the Washington, DC, 
and Silicon Valley areas, For meeting 
schedules and agendas in either of 
those areas, contact Gary Donnelly 
(RLG Corp., Suite 508, 1760 Reston 
Ave., Reston, VA 22090) and Uni-Ops, 
respectively, Regular meetings are 
firming up in the Boston area, and 
several metropolitan areas in the 
Sunbelt are trying to get meetings 
started. 


On Line 

Electronic meetings using Unix's 
uucp utility are popular, too. By far the 
largest network is Usenet, in which 
systems poll each other over phone 
lines. Usenet allows intersystem mail 
at minimal cost, and Netnews as a 
bonus. To have your system formally 
admitted to Usenet, contact Stephen 
Daniel (Dept. of Computer Science, 
Room 201, North Building, Duke 
University, Durham, NC 27706, (919) 
684-3048). Many new Usenet sites 
simply find a nearby installation that 
is already on Usenet and arrange to 
poll or be polled. A system that joins 
the net this way is not known to the 
Usenet software; it appears to Usenet 
as an individual user on the parent in- 
stallation. T've seen Usenet addresses 
with as many as eight intermediate 
systems in them, but this delays 
messages and runs up phone bills to 
boot. Also, users on "hung-on" (poll- 
ing or polled) systems do not have 
direct access to Netnews. 

If you find that the polling equip- 
ment needed to access Usenet is 
beyond your budget, consider The C 
Line, a fledgling free service out of 
New Jersey. It's a message drop, 
bulletin board, and free software ex- 
change for C language users. À new 
user need merdly dial up the central 


computer, log on to the system, and 
begin browsing around. The C Line 
runs on a CP/M system, but it has two 
packages of Unix-like utilities to help 
Unix users feel at home. To access the 
C line, call (201) 625-1797 (with your 
modem set anywhere from 110 to 710 
bits per second), hit a few carriage 
returns, then follow the system's 
prompts. The C Line is available at all 
hours except from 9:00 A.M. to 8:00 
PM. on weekdays; thats when the 
system's owners are using it for their 
own work, 


Books 

The serious Unix user also needs 
detailed information in printed form. 
Bell Laboratories is a good source to 
start with. It offers a flock of manuals 
on various aspects of System V and 
smaller but still substantial manual 
sets for earlier versions of Unix. These 
are thorough and rigorous (but not 
easy to read), and they're now 
available ta anyone, with or without 
a Unix license. Bell Labs also has 
reprinted the Bel! System Technical jour- 
nal special issue on Unix (July-August 
1978), a wellspring on the philosophy 
and history of Unix. In conjunction 
with Holt, Rinehart and Winston, Bell 
Labs has brought out two volumes of 
the UNIX Programmer's Manual (New 
York: Holt, Rinehart and Winston, 
1983), 

The runaway best-seller among 
books on Unix, and deservedly so, is 
A User Guide to the UNIX System by 
Rebecca Thomas and Jean Yates 
(Berkeley, CA: Osborne/McGraw-Hill, 
1982). Its technical chapters cover the 
most used Unix commands in clear 
style suited even to computing begin- 
ners, the resources sections are still 
useful as an elementary guide to soft- 
ware and services available, and the 
appendix has the complete official 
description of version 7 Unix as re- 
leased by Bell Labs. Now, though, 
several newly published books are 
making strong bids for space on your 
bookshelf. Introducing the LINIX System 
by Henry McGilton and Rachel 
Morgan (New York: McGraw-Hill, 
1983) has an ocean of information on 
what to do at a terminal or console. 
The UNIX System by Steve Bourne 
(Reading, MA: Addison-Wesley, 1983) 
is good on theory as well as practice, 


and strong on the Bourne shell, Unix 
Primer Plus by Mitchell Waite, Donald 
Martin, and Steve Prata (Indianapolis, 
IN: Howard W, 5ams and Co., 1983) 
will emphasize Berkeley Unix and be 
strong on logically organized reference 
tables and illustrative graphics. 

There are worthwhile new books on 
C programming, too. Beginners, 
though probably not raw beginners, 
should consult Learning to Program in 
C by Thomas Plum (Cardiff, NJ: Plum 
Hall; 1983), which is rather complete 
for an introductory book and is not 
Unix-dependent. Plum also wrote C 
Programming Standards and Guidelines 
(Cardiff, NJ: Plum Hall, 1982). The C 
Primer by Les Hancock and Morris 
Krieger (New York: McGraw-Hill, 
1982) is a good introduction to the 
language. People with some C ex- 
perience can have tun while advanc- 
ing their skills with The C Puzzle Book 
by Alan R. Feuer (Englewood Cliffs, 
NJ: Prentice-Hall, 1983), which is ex- 
actly what its name suggests. We 
mustn't overlook the standard refer- 
ence work The C Programming Language 
by Brian Kernighan and Dennis Rit- 
chie (Englewood Cliffs, NJ: Prentice- 
Hall, 1978) and C Notes by C. T. Zahn 
(New York: Yourdon Press, 1979). 

With Unix's blooming popularity of 
late, your computer store or technical 
book shop may have the manuals and 
books you want. if not, three mail- 
order book servies specialize in Unix 
and C. All three have lists of the books 
and manuals they offer and their 
prices. Cucumber Bookshop Inc., 
(5611 Kraft Dr., Rockville, MD 20852, 
(301) 881-2722) is the oldest. The Unix 
Bookstore (47 Potomac Street, San 
Francisco, CA 94117, (415) 621-6415) is 
run by a veteran Unix and C instruc- 
tor, Southwater Corp. (30 Mowry St., 
Mount Carmel, CT 06518, (203) 
288-0283) also carries general program- 
ming books, 


Courses 

A ficod of tutorial sources has 
emerged in the last year or so. Some 
organizations offer courses at your site, 
others schedule classes in major cities 
around the country, still others hold 
all their training at their own offices. 
Many have hands-on training, with 
one ta three students per terminal, 
others teach through lectures and 


audiovisual materials. 

Of the many tutorial firms these 
days, I can list only the most active 
ones, California firms include the 
Center for Advanced Professional Edu- 
cation Inc. (11928 North Earlham, 
Orange, CA 92669, (714) 633-9280), In- 
ternational Technical Seminars (47 
Potomac St., San Francisco, CA 94117, 
(415) 621-6415), and The Wollongong 
Group (1135A San Antonio Rd., Palo 
Alto, CA 94303, (415) 962-9224). 

In the Midwest, contact Unig Com- 
puter Corp, (28 South Water St, 
Batavia, TL 60510, (312) 879-1566), the 
Computer Technology Group, (Tele- 
media Inc., 310 South Michigan Ave., 
Chicago IL 60604, (312) 987-4000), Unir 
Corp. (Suite 106, 5987 East 71st St., In- 
dianapolis, IN 46220, (317) 842-7014), 
and, in Canada, Human Computing 
Resources Corp. (Suite 401, 10 Saint 
Mary St., Toronto, Ontario MáY 1P9, 
Canada, (416) 922-1937). 

On the East Coast, you can try RLG 
Corp. (Suite 508, 1760 Reston Ave., 
Reston, VÀ 22090, (703) 471-6860), 
Plum Hall Inc. (1 Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770), Structured 
Methods Inc. (7 West 18th St., New 
York, NY 10011, (212) 7417720), DJR As- 
sociates Inc. (303 South Broadway, Tar- 
rytown, NY 10591, (914) 631-6766), 
Training Services Group (Bunker 
Ramo Information Systems, Trumbull 
Industrial Park, Trumbull, CT 06609, 
(203) 386-2600), and the Institute for 
Advanced Professional Studies (55 
Wheeler St., Cambridge, MA 02138, 
(617) 497-2075). 

In the computer age it's practical to 
teach Unix and C without face-to-face 
meetings, and two organizations have 
software to do just that. User Training 
Corp. (POB 970, Soquel, CA 95073), 
(408) 354-6433) uses audio cassettes 
and a black box the firm manufactures 
to let you listen through earphones to 
an instructor's explanations while you 
watch an example displayed on your 
terminal screen. Uni-Ops (mentioned 
earlier) offers computer-managed- 
instruction interactive tutorials that can 
be run on any Unix system. 


Walter Zintz is affiliated with Uni-Ops (POB 
5182, Walnut Creek, CA 94596). 


The dollar sign in $* is the Shell's 
notation for a parameter whose value 
you may change. If a digit followed 
the dollar sign, then the argument 
corresponding to that number is 
substituted ($0 would represent the 
command file name itself). The $* 
simply means to expand all 
arguments following the command 
file name and substitute them for the 

* 


In the case of our new command 
lp above, now you need only type Ip 
*6 to have all your C source files 
printed and nicely paged in the 
background. Even better than this is 
the programming language built into 
the Shell. Here's a quick example: 


m /tmpicprinter 
for i in *.c 
do 
cc $i 2» Siem 
cb $i | pr >> Ampicprinter 
pr $i.err > > Ampjicprinter 
done 
lpr Amp/cprinter 
rm Ampicprinter 


First, any temporary file with the 
given name (in this case, /tmp/cprinter) 
is removed. Then the program loops 
through each occurrence of a C source 
file by replacing the $i with the pro- 
per name, compiles it (sending the 
error output to a similarly named file; 
e.g., teste would have an error file; 
lest.C.err), runs the C beautifter (cb) 
program (which indents structures 
and loops), sends the result through 
pr to be paged and dated, and ap- 
pends this to the temporary file. 
Then the error file is paged and ap- 
pended. When all C files have been 
through this procedure, the tem- 
porary file is printed and removed. 

Why go through all this? If the C 
compiler sees a list of files, it assumes 
they are all to be compiled and load- 
ed together, and this is not always the 
case. And if all the output was not 
directed to the temporary file, we 
might have had 45 or so separate 
printouts from all the source and 
error files. This type of short program 
doesnt even have to be saved in a 
file; it could be typed directly into the 
Shell and interpreted on the spot. 
And much more elaborate programs 
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are possible. 


Development Tools 
and Languages 

The most important aspect of soft- 
ware development is whether the 
tools needed for development are 
available. Unix not only has a full set 
of interpreters and compilers for 
various languages, but also includes 
programs that can be invaluable in 
creating your own language proces- 
sors. 

A typical Unix system will come 
with a C compiler (cc), assembler 
(as), syntax and portability checker 
(lint), a loader (ld) for the processor 
the system runs on, an interpreter for 
a BASIC-like language (bs), and the 
C beautifier (cb) mentioned before. A 
set of programs, together called 
SCCS (Source Code Control Sys- 
tem), allows all changes made to 
source files to be stored, so that a 
previous level of revision can be 
reconstructed at any time—a life- 
saver for people who tend to lose 
track of their latest changes. A 
sophisticated file comparator (diff) 
shows the exact differences between 
two text files and, optionally, can tell 
the text editing program how to con- 
vert one to the other. A full FOR- 
TRAN 77 compiler (f77) and a struc- 
tured Ratfor-to-FORTRAN filter 
(ratfor) are included, as are numerous 
programs used to plot graphical out- 
put on a variety of devices. You also 
get a general-purpose macro pro- 
cessor (M4), a SNOBOL interpreter 
(sno), a program that will let you 
generate programs to perform lexical 
analysis (lex), a string-processing 
language (awk), and a compiler 
generator (yacc), not to mention the 
typesetting program (troff) and its 
word-processing companion (nroff). 

You can expect all of the above with 
standard Unix. Also available are 
cross-compilers for almost every type 
of microprocessor available, COBOL 
compilers, FORTH interpreters, 
various versions of Pascal and Ada, 
translators from several languages to 
C, and LISP. Each month I receive 
dozens of press releases about new 
software products for Unix systems, 
such as full-screen editors, word-pro- 
cessing packages, applications pro- 


grams, and even a few CP/M emula- 
tors. Almost everything you could 
ever need to develop and use soft- 
ware on Unix is on the market; you 
just have to find it. 


Communications 

Unix was invented at Bell 
Laboratories, so it's not surprising 
that the system makes it easy for you 
to use the telephone network for 
computer-to-computer communica- 
tions. Interpersonal communication 
is natural and uncomplicated on 
Unix. The command most people 
first discover is the impromptu write 
facility which lets you exchange 
messages with another person cur- 
rently logged into the system. Each 
of you can write a message, then wait 
for the other's answer; in this way, a 
slow conversation can take place. 

If the party you wish to reach is not 
logged on, the write command will tell 
you so. In this case you can send elec- 
tronic mail with the mail command 
and the recipient will be notified of 
its existence when he or she next logs 
on. Mail is postmarked with the date 
and time sent and who sent it. You 
can type outgoing mail directly from 
the terminal or use an editor and text 
formatter to make it a bit fancier. Mail 
can even be forwarded to other 
people, and you can send the same 
item to several people at once. The 
mail facility proves to be quite useful 
in an organizational setting because 
people can log on at any time and 
send a message they know will be 
received eventually. Mail to yourself 
is equally useful as a reminder, and 
all incoming mail can be saved for 
future use. 

Mail can also be sent to remote 
systems semi-automatically. If your 
Unix system is capable of dialing the 
phone by an automatic calling unit or 
intelligent modem, it may already 
have been set up to use the uucp 
facility to access other Unix systems. 
The name uucp is an acronym for 
"Unix-to-Unix copy"; essentially it 
uses an error-checking protocol to 
allow files to be transferred between 
machines. The important thing about 
uucp is that, once set up, it is easy to 
operate. You need only specify the 
publicly known name of the reci- 
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pient's machine and his or her user 
name, as in infoproldave or decvaxlaps. 
Then instead of sending to Ann by 
typing mail ann, you can just type mail 
harpolann if harpo is the name af Ann's 
machine, and this will automatically 
send the remote mail via uucp. If your 
computer is part of the informal uucp- 
net, you can specify a series of 
machine names through which the 
messages will be passed until the 
final destination is reached, as in dec- 
vaxlharpotiloydlinfaproldave. The advan- 
tage of this is that each machine in 
the chain only has to make a local or 
short-distance call, saving ultimately 
in telephone charges. Other similar 
networks exist, and in some the 
message will be automatically passed 
by the shortest available route. 
Regular program, text, and data files 
can also be sent and received using 
uuep, which is set up to dial in the 
middle of the night when phone 
rates are cheapest. 

Transfer of data can also be in- 
itiated manually with the cu (call 
Unix) command. This lets you sim- 
Ply specify a phone number to be 
dialed, after which you can log onto 
the other machine, run programs, 
and send files back and forth. The 
combination of all these facilities 
allows Unix users all over the coun- 
try to interact almost as if they were 
on one large machine. In addition, a 
few electronic news services enable 
people to conduct ongoing discus- 
sions, announce products, and 
spread rumors. 


Unix Compared to 
Other Operating Systems 

It's hard for some diehard buffs to 
remember that Unix isn't the only op- 
erating system around and that it 
still lacks a few important features. 

Most inconvenient for business 
users is the lack of either file or record 
locking at the user program level. 
These facilities would allow several 
users to access the same database at 
once without fear that information 
would be inaccurate, as it can be 
when several different people write 
the same record simultaneously. 
While several commercially available 
database systems (such as MDBS III, 
Informix, and Mistress) handle this 
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problem internally, Unix software 
designers are hampered without a 
standard set of system calls to de- 
pend on. 

Real-time facilities that could guar- 
antee a maximum known response 
time for selected programs would 
benefit not only laboratory research- 
ers (for whom such facilities are ab- 
solutely essential) but also would 
allow acceptance of Unix in other 
markets where speed is necessary. À 
simple order-entry program can be 
brought to its knees by an nroff pro- 
gram run at thé wrong moment 
when the system as a whole is not 
carefully tuned and monitored. 

Each time a person logs onto Unix 
a new process is created. When at- 
tempting to put large numbers of 
users on a single computer system 
simultaneously, Unix system ad- 
ministrators find that the large 
number of processes thus created is 
itself a drain on the system. Unix 
spends a good deal of time in switch- 
ing context between processes; so the 
net result of too many processes is a 
system that spends most of its time 
doing no productive work. This 
prevents Unix from replacing other 
operating systems in traditional data 
centers where one mainframe com- 
puter might serve hundreds of ter- 
minals. While it is likely that net- 
works of small Unix-based worksta- 
tions will tend to make such tradi- 
tional configurations obsolete; certain 
applications may be restricted from 
using Unix for this reason. 

Virtual memory is not yet sup- 
ported, even on machine configura- 
tions where this is possible. While 
this feature and record/file locking 
are expected to be added in future 
Bell releases of Unix, it has so far re- 
mained the province of the Univer- 
sity of California at Berkeley to sup- 
port virtual memory with its release 
of Unix, known as 4.2 BSD. However, 
this version is not widely available on 
the commercial market. 

It was once commonly accepted 
that a Unix guru had to be on call at 
all times to reconstruct the file system 
after the almost inevitable system 
failure. This is no longer true; utilities 
exist on Unix to fix the file system 
automatically after a crash, and 


crashes themselves are less frequent 
on newer releases due to improved 
ordering of disk writes and other fac- 
tors. Nevertheless, while on many 
competing commercial systems all 
running programs will resume 
without error after a crash, that sort 
of improvement is not expected soon 
on Unix. 

As previously mentioned, security 
of individual files tends to be left to 
the users themselves or the system 
administrator. While an almost 
foolproof data-encryption algorithm 
used on Unix for passwords may be 
invoked by users to encode any file 
they wish, several known methods 
can be used to compromise both user 
passwords and the super-user 
password. The result of this com- 
promise could be destruction of im- 
portant data files and the possible 
dilution of the encryption algorithm. 
Therefore, we advise would-be 
keepers of sensitive information to 
administer Unix with care. 

System resources, in terms of ex- 
clusive use of physical devices and 
processor and memory facilities, are 
not adequately protected. This means 
that a naive users first C program 
could crash the system. Also, if a pro- 
gram needs a tape drive and it is not 
available, the program will simply fail 
rather than wait for the tape. 

However, these failings must be 
weighed against some more facts: 
First, Unix uses much less memory 
than other large operating systems, 
needing 64K to 160K bytes of main 
memory for the executable kernel. 
Large systems may require a 
megabyte of memory to run, or even 
more. Of greater importance is the 
size of the source code, Written in a 
high-level language, Unix is 
manageable by one person, while 
assembly-language operating sys- 
tems tend to need teams of program- 
mers just to install the fixes issued 
each month by the supplier. 

The one-time cost of Unix, to an 
end user is measured in the hun- 
dreds of dollars; compare this to the 
multiple thousands required per 
month to license and maintain a 
mainframe operating system. In fact, 
the cost of Unix in binary form ap- 
proaches that of a single-user CP/M 
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AS-100 Microcomputer. 
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S-100 STATIC MEMORY 
BREAKTHROUGH 
ee 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
Quality and reliability you need for the 
Kind of operational performance 
demanded by new high-speed 
processors. 


Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 
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* DUAL 8/16 BITCPU BOARD 
* 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC RAM 
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$62¢ 


48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 
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64K RAM, MODEL MM65K16S 

* 64K x 8-bit 

e Speed in excess of 6 MHz 

æ Uses 150ns 16K (2K x B) static RAMS 

* Ultra-low power (435 Ma. max. — 
loaded with 64 

e Bank Select and Extended Addressing 

« A 2K window which can be placed 
anywhere in the 54K memory map 

e Four independently addressable 16K 
blocks organized as: 
— Two independent 32K banks or 


— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 4 


in MP/M' (option) 

* Each 32K - e ed 
oe ght E. ntom 

e 2716 (5V) EP 
all of the RAM 

+ Field-proven operation in CROMEMCO 
CROMIX* and CDOS*. 

« Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 


Á- 


fi dii Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
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FULL TWO-YEAR 
WARRANTY. 
p 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM186K14 


16K STATIC RAM $168. 


16K x 8 Bit 

Bank Select & Extended Addressing 

Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on any S-100 8080, 4 MHz Z-BO or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 


*Cramix and COOS are trademarks of CROMEMCO 
! MPM is a trademark ol Digital Research 


license! 

Unix is portable, requiring from 1 
to 12 months for a experienced 
systems programmer to move it to a 
different hardware configuration. 

Comparing Unix to even smaller 
systems like CP/M is pointless 
because no single-user, single-tasking 
system is comparable to Unix on a 
features basis. However, important 
market considerations abound, 
which will be taken up in part 3 of 
this series. 


Moving On 

The features I've described explain 
why an expanding segment of the 
computer industry feels that Unix 
has reached its goal of being a pleas- 
ant environment in which to write 
and use programs. 

Next month, I'll discuss what ap- 
plications programs are available 
under Unix and some specific ways 
you can create a personalized en- 
vironment on Unix. The last articie 
of this three-part series will address 
Unix implementations on several dif- 
ferent microprocessors and look at 
Unix in the marketplace of the 
future—where AT&T is likely to go 
with it, how it will stack up against 
other operating systems, and what 
your first Unix-based computer is 
likely to be.8 
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What Is a Software Tool? 


Develop your own problem-solving programming tools. 


by Rebecca Thomas 


The dictionary describes a tool as anything employed 
in performing an operation. A software tool is a program 
that is used to perform the operation of solving a 
data-processing problem. But this definition is too 
general for the purposes of this article because most 
commercial software packages would be considered soft- 
ware tools by this definition. 

The type of software tools I'll describe here are pro- 
grams that specifically aid the programmer in the 
development of other programs. These programs are 
designed to work well together. 

Large programs such as operating systems and 
language compilers are technically software tools. In par- 
ticular, the most important software tool is a good struc- 
tured programming language. Ili describe how to use 
the Unix system and C programming language to 
develop software tools. 


The Unix Environment and Productivity 

The C programming language, the Unix operating 
system, and the numerous utility programs (software 
tools) together provide a very productive programming 
environment. These elements constitute the Unix 
development system, which promotes productivity by 
providing a friendly environment and quality tools for 
sophisticated software problem solving. The Unix system 
is one, and perhaps the only, operating system that ac- 
tually assists in solving problems rather than presenting 
itself as a problem to overcome. 


Ð 1983 Yates Ventures, Excerpted from a forthcoming book A Program- 
mer's Guide to the Unix System by Jean Yates, Lawrence Rogers, and 
Rebecca Thomas to be published by Addison Wesley. 
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Build Tools and Use Them 

The most widely used Unix tools are the programs for 
manipulation of text. Line and screen-oriented editors 
create and change text, a stream editor and other utilities 
transform text, several programs analyze text files 
statistically, and powerful formatting programs produce 
high-quality hard copy suitable for publication. 

Your first step in understanding and using software 
tools is to master the rich set of tools that comes with 
the Unix system. Then don't hesitate to build new tools 
as your skill increases to help with your daily program- 
ming tasks. It is often tempting to use unskilled labor 
(yourself included in this context) to manually perform 
a task instead of stopping to build a tool that automatical- 
ly performs the same task. If a tool of some general utility 
can be built, this tool then becomes a useful addition 
to your ever-growing software toolbox. 


The Unix Shell 

A brief discussion of the Unix shell should make clear 
how this command interpreter can be used to 
manipulate the software tool utilities. The Unix shell is 
actually a program itself that interprets user commands, 
calls programs into memory, and executes them one at 
a time or in series. 

The Unix shell can be employed interactively as a com- 
mand language to provide an efficient interface to the 
facilities of the operating system. In addition, it can be 
used in a "batch mode" to execute files of commands. 
In the latter context, the shell functions as a program- 
ming language that provides control-flow primitives (in- 
cluding while-do, if-then-else, for-do, and a case statement), 
string-valued variables, and parameter passing from the 
command line. I'll restrict my discussion to the interac- 
tive command language of this powerful command in- 


.. A Complete Graphics 
Department For Just $2299 


Realize day-in and day-out solid performance 
from a quiet and capable desktop plotter. It's 
true. For only S2295* the Houston Instrument 
HIPLOTT'MDMP-29 will provide you with world- 
class multi-color hard copy graphics, and 
deliver a level of quality and performance that 
you would expect in a plotter costing three 
times as much. 

It's a hard worker. The DMP-29 goes about its 
lob with speed and precision. Unbeatable 
resolution and repeatability are yours in both 
82" x 1I" and Tl" x 7" formats, and 8-pen 
capability assures you of fast attention-free 
flexibility when multi-color output is required. 
High pen speed combined with an addressable 
resolution of O.OO1" assures fast, accurate 
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terpreter. In some cases the algorithms proposed for a 
C language software tool can be tested by using the shell 
to execute a file of Unix commands to simulate the 
behavior of the algorithms. After debugging, you can 
code the algorithms in C. 

The Unix software tools have a common invocation 
structure, which is based on how the shell invokes and 
executes programs. Simple shell commands are written 
as a series of "words" separated by white space (blanks 
or tabs): 


(command name) (flags or options) (arguments) 


These are three basic command-line elements for invok- 
ing a software tool. The command name is always re- 
quired and represents the name of an executable binary 
program or perhaps a file of shell commands. The flags 
or options are specified next and generally cause some 
modifying action of the basic command. Usually the 
absence of an option indicates that the default action for 
the command is desired. Not all commands take modi- 
fying options. Finally, arguments might be required on 
the command line to specify, say, the identity of input 
or output files or devices. 

Simple Unix commands such as date (print date and 
time) and who (who is currently logged on the system) 
require only that you type their name followed by a car- 
riage return; 


$ date 
$ who 


(Note: 1 will use $ as the shell command prompt for the 
Unix system.) Other command lines call utilities that can 
take options, such as du (summarize disk usage), !s (list 
contents of directory), ps (process status), and sity (set 
terminal options). For example, some command lines 
and their options are 


$ du -5 (summary option) 

$ Is -kd (long listing as directory) 

$ ps -alx (long listing of all processes) 

$ ps -l (long listing of owners' processes) 
$ stty erase '^h' (set erase character to backspace) 


Finally consider the following commands, which may 
require specification of file arguments: cat (catenate and 
display file), cp (file copy), mv (move or rename files), 
rm (remove file), and wc (word count). With file 
arguments, simple command lines are 


$ cat filel file2 (display contents of filet fol- 
lowed by that of file2) 

$ cp srcfile destfile (copy contents of srcfile to 
destfile) 

$ mv oldname newname (rename file oldname to 
newname) 

$ we -l textfile (count lines in textfile) 

$ rm -i oldfile (interactively delete oldfile 
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Design Tools as Filters 

I'll design a filter program as the first example of a soft- 
ware tool, In a filter program, the input data comes from 
the standard input file (the keyboard, by default) and 
output data is directed to the standard output file (ter- 
minal screen, by default). The filter program performs 
some suitable transformation of the data passing 
through. In this way, the output of any one utility pro- 
gram may become the input to a different program. The 
Unix shell will establish the necessary connection (data 
paths, or pipeline) between the programs. In fact, the 
utility program may never be aware of where its data is 
actually coming from or going to. Rather, the tool con- 
siders the input and output (I/O) to be associated with 
the standard I/O files. 

You can see the command line for accomplishing the 
task and an example of some actual results in this sam- 
ple display of a terminal screen: 


$ who 

root tty00 Mar 29 10:30 
avante ttyhb Mar 29 10:03 
vance ttyhe Mar 29 10:39 
avante ttyi3 Mar 29 10:27 
becca ttyi4 Mar 29 11:01 

consult ttyi9 Mar 29 11:08 
$ who | sort 

avante ttyh5 Mar 29 10:03 
avante ttyi3 Mar 29 10:27 
becca ityi4 Mar 29 11:01 

consult ttyl Mar 29 11:08 
root tty00 Mar 29 10:30 
vance ttyhe Mar 29 10:39 
$ 


The first example, with just the who command, has the 
output sorted according to the second field (terminal 
designation). By using the sort command, you can have 
the second example reorder the file by the first field (the 
log-in name). 

This use of filter tools necessitates restriction of pro- 
gram output to a bare minimum. For example, the who 
command produces one line of output for each user 
logged in to the Unix system. Thus, to obtain just the 
number of users, pass the output of who into the input 
of wc, the word count program employing the option to 
just count lines of input: 


$ who | wc -l 
6 
$ 


If the who command output included a header contain- 
ing the date and time, column headings, etc., more in- 
formation would be at hand. However, then the number 
of output lines would no longer directly reflect the 
number of users. Instead it is best to use other utilities 
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such as date to obtain additional information in- 
dependently of the who program. 


A Software Tool Performs One Job Well 

You should design each software tool to perform a 
specific task as well as possible. If a different task is to 
be performed then a different tool (program) should be 
developed. This approach helps to avoid the messy 
"Band-Aid" program, which may be the result of adding 
too many new features to an existing software tool. For 
example, the Unix C compiler doesn't have any output 
listing. Instead, you would use other programs (tools) 
to generate symbol tables, etc 

It may not always be obvious how to best interpret the 
"one-task-well" guideline. For instance, programmers fre- 
quently require a source-code listing containing a line 
number at the beginning of each line. Here, the ques- 
tion might be raised, should another option be added 
to an existing tool such as cat to produce line number- 
ing or should a dedicated line-numbering filter be 
developed? The best answer may depend in part on the 
tools that already exist and the best method of incor- 
porating the line-numbering utility into the system. 


Design for Early Testing 
Design the software tool, no matter how complicated, 
so that some or all of it can be tested early in the design 


P/C-XT 


IBM 


NEW PORTABLE 


CALL NOW COLUMBIA VP 


ON SALE 


$1149.00 FOR SALE PRICE $2359.00 
COMPUTERS ! APPLE ACCESS. 
plecompatibien.. .asoaup Ù AND SOFTWARE 
Columbia 1800-1 2205 [| M5. Pram Soflcard 359 
Kaypro I! or 10 Sale! Ultraterm by Videx 289 
Piod Piper by BTM. - -<+ = 1088 I Slimline Ew" 
ey. etd i lae f (year le 1n 
L Z-B0 card. 
Eso A TCE B D ee Printer y 22 B9 
‘ordatat w/appli card .. 349 
DEG Rrinbow 100. i. | 30 io L of soltwaro |. . Call 
peo" QX-10 w/vaidox Sale! n “ABM. AC 
IBM, Appie are regiatared trade marks. AN ACCESS AR E 
Gm mue um gun SS gums numm mmm gum em 
US! mu'!i gu caf. uam: 
PRI NTERS 161 Mate by Tecmar dus 
Gemini 10x. . fL 1298 Expansion Chassia T29 
EC 3 ET Guadi(rk by LET Cail 
Bilvar- Read 550. .mm2 Mice? . AD wt Us 
And More ..... i Just Calli || Monta Carlo BAK- .. 3969 
——_—— eee SS lE Wordetar TIT 209 
Tha Home Acct. 109 
MONITORS Mà ae MÀ 
RERUM EUER ier e a 
P moer THT Bw NMICIO Sel iiiscococecs Wow 
Campcalta Color.............288 || 5w'SantnalSS/DD(oxtO). 26 
| c M FRE ooo. Beat Buy p Call For Secret Savings 


For Complete Selection and 


BUY DIRECT AND SAVE Lowest Prices — Free Catalog 


All prices and producta subject 
lo change and avaiiabllity. 


TO ORDER 
(619) 291-1442 | 


COMPUTERS 


d more 


2420 University Ave; Suite 3, 
San Diego, Ca. 92104 


2426 August 1903 © BYTE Publicsitons Inc 


Circle 105 on Inquiry card. 


cycle. It would be advantageous if this first testing phase 
could begin within a few weeks of starting a project. In 
this way, you will spot algorithms that do not work as 
expected early so that they can be changed or even 
discarded. It is often prudent to discard awkward code 
and start over with a fresh approach based on the design 
experience to date. 


Coding Guidelines 

The tool program should be broken down into 
modules of code, which help simplify a program 
development task by controlling its complexity. Some 
coding guidelines are as follows: 


e Use the logical control structures that the C language 
provides instead of the golo statement. 

eA function should be moderate in size (say, less than 
100 lines long and preferably smaller). This is so that the 
function can be easily comprehended as a whole. 
eThe functions that make up the module should be 
closely related, and the resulting module should repre- 
sent one functional unit of the program. 

eBoth the functions and modules should be as indepen- 
dent of each other as possible. In this way, a change in 
one function or module of code will have minimal ef- 
fect on other functions or modules. If it is necessary to 
share, for example, data structures between modules, 
then the interface to these structures should be clearly 
visible and well defined. In this way, the program will 
be easier to change at a later date. 

e All the programs should be designed to work together 
so that a complicated task can be solved by suitably com- 
bining existing programs. In this context each program 
appears as a module, which interfaces with other pro- 
grams via a simple well-defined interface. 


Write code that is as clear and simple as possible and 
still does the job. The C language code, especially, may 
be written in a very obtuse, terse manner, which makes 
it almost incomprehensible. Such an algorithm could 
probably be expressed simply. Obviously, the simple ap- 
proach is more desirable because other programmers (or 
you) may be called upon to maintain or modify your 
programs. 

Build the program in steps that are manageable. 
Develop the central theme first, leaving the embellish- 
ments for later. In this way, the portion that is con- 
structed first can be tested and even used in a produc- 
tion sense as soon as possible. 

Don't reinvent the wheel. That is, if possible, start with 
existing modules or programs, modifying them as 
desired. 


Portable Tools 

You should design the software tools to be portable. 
To help achieve this end, the interface to the operating 
system should be clearly defined and localized within 
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Listing 1: The file copy filter program, copy. Written in the C 
language, the program uses Unix I/O routines to transfer data a 
character at a time from the keyboard to the terminal screen. 


$ cat cory.c 
#Hinctude <stdio.h> 
main (3 
( 
int c3 
white (ic = setchart)) ‘= EOF) 
eutchar{c)! 


the code. For example, if you use input and output 
routines from the Unix standard I/O library, then por- 
tability between Unix systems is virtually guaranteed. 
Even if the software tool is to be written for a non-Unix 
environment, you should restrict all code that interacts 


| with the operating system to a minimum number of 


modular functions. 


Primitives 

For the purposes of this article a primitive is code that 
deals with the interface between the software tool and 
the operating system environment. You may use 
primitives to enhance portability of the software-tool pro- 
gram by restricting al! system-dependent code to a few 
modules. In this way, only the system-dependent 
primitives need to be rewritten when moving the tool 
program to a foreign programming environment. 


File Copy Filter 

The trivial-looking example in listing 1 provides the 
basis for the tool programs I'll discuss. (For this and the 
examples that follow, I'll use the standard I/O library 
from the Unix environment. If you are working in a dif- 
ferent environment, use the equivalent basic primitives 
for I/O.) Basically, the copy program transfers data a 
character at a time from a standard input file (the 
keyboard, by default) to a standard output file (the ter- 


| minal screen, by default). I am employing two primitives 


from the Unix standard I/O library: getchar(), which reads 
the next input character, and putchar(c), which outputs 
a single character. In listing 1, the line #include <stdio.h> 
directs the C compiler preprocessor to add the standard 
I/O library definitions directly to the source file before 
actual compilation begins. 

Note that c is declared as an integer. This is necessary 
in order to have an end-of-input code, EOFz-1 in this 
case, which is distinct from any valid character value. 
Also note that the standard library routine getchar( ) ac- 
tually returns an integer value. 


I/O Redirection 

The Unix shell maintains three open files for each pro- 
gram it invokes: the standard input file, the standard out- 
put file, and a standard error file. Recall that this basic 
file-copy program reads characters from the standard in- 
put file and writes them to the standard output file. The 
Unix shell can be easily instructed to redirect input 
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and/or output for the copy program. This redirection 
capability of the shell greatly enhances the utility of a 
program even as simple as copy. 

The shell redirects input or output by closing the 
original standard input and/or output file and opening 
the other files specified on the command line in its place. 
In this way, the program that the shell invokes is com- 
pletely unaware of the redirected input or output. 

For example, assume you want to quickly put a few 
lines in a disk file named message. The invocation com- 
mand line would be 


$ copy » message 


Characters entered from the keyboard (standard input) 
would be written to the disk file message. When text en- 
try was complete, the operator would give the end-of- 
file code (a Control-D in Unix), and the copy program 
would exit. Input could also be redirected. In fact, you 
could check the contents of the file you just created by 
rechanneling input from the disk file message instead of 
the keyboard. Here the command line would be 


$ copy «message 
The contents of the disk file are read by copy and sent 


to the terminal screen (standard output file). 
The shell can redirect both input and output 
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« ArkPrinter "I w/ portable carrying case $599* 
= ArkPrinterill w/ switch selectable pitch $645* 
« ArkPrinter ili Durable office quality $695* 


« Already own an Olivetti Praxis typewriter? We offer an 
easy-to-install interface kit (yo soldering) for Just 5795. ** 


ARK MICROSYSTEMS, INC. 
P.O. BOX 4190 
| ANN ARBOR, M! 48106 F7 


CALL TOLL Fit "ww 
1-800-CALL- ARK TA 
"y ip ree fecha cn well imizuli eng lem vr 


TO ORDER 
CONTACT: 


jo Michigan Cal 
(313) 769-7253 
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simultaneously so that copy could be used to easily pro- 
duce another instance of the disk file message as a 
backup. For example: 


$ copy «message >message.bak 


Now you have seen how a program as simple as copy 
is quite useful in its own right. You have also seen that 
with the aid of the Unix shell this program can be used 
to copy a character stream from virtually any source to 
any destination (if it can be specified as a file). In the 
Unix system, even all physical I/O devices are treated 
as files so that they can be easily accessed by specifying 
special-device file names on the shell command line. 


The page Program 

The copy program can serve as a model for construct- 
ing more complicated tools. Here again my philosophy 
is to use primitives that can read from an arbitrary in- 
put and can write to an arbitrary output destination. In 
this way, the tools are most flexible and work best 
together. 

For the next example, let's create the page program (see 
listing 2) by adding the more() function, which counts 
the characters sent to the output. When a screenful has 
passed, the output is suspended, and the function com- 
mand() is called, instructing the program to await 
Operator intervention. If the operator presses the space 
bar, another screenful will be displayed, or if the return 
key is pressed, only one additional line will be shown. 
Obviously, this simple program lacks many 
embellishments required for a production version; 
however, it does serve to illustrate the evolution of a more 
complex tool from a simple one. 

The page program requires an additional I/O channel 
(open file) to be attached to the keyboard. Thus the 
statement 


20 fd = open("Idevitty", 0); 


returns a file descriptor for reading the terminal (Kevtty). 
If the standard input channel is used for all input (in- 
cluding the operator response to the query for "more?"), 
then the display would never stop after one screen or 
line because the answer to the query would be supplied 
by the file passing through the filter. 

The function command() reads characters from the 
alternate keyboard input shown opened in line 20 of 
listing 2 as depicted by the statement 


48 while (read(fd,&c,1) && c l=- ' &&c l= 'Nn' && cle EOF) 
49 


This statement causes a character to be read into the loca- 
tion pointed to by kc. If the character is not a space (’ !), 
a newline {'\n’) or EOF (the end-of-file code, —1), then 
it will remain in the while loop. A space character causes 
the line counter to be reset so that another entire screen- 
ful will be displayed, as follows: 


Text continued on page 236 


| CEEL EUUY 
LAT 
TEFPEUET 


Esprit product line 
has the right performerfor every 
terminal role. It begins with Esprit /, an editing 
terminal at a conversational price. This basic Esprit 
presents crísp, clear video in comfortable green phosphor on a 12" 
diagonal screen. The integral typewriter keyboard has a 14-key numeric pad 
with alternate function key modes. Esprit H delivers additional editing features, plus the 

convenience of a detached keyboard; enhancements you'll appreciate in data entry. Esprit I meets 
a wide range of terminal applications. It costs much less than a TVI 925, but gives a significantly 
stronger performance including line drawing graphics, a broad repertoire of video attributes 
and editing commands, 22 user definable function keys and an optional 4-page display memory. 
Esprit !!! COLOR delivers the full Esprit Ill performance in eight brilliant colors. 

There's an Esprit that's ready to star in all your terminal roles. Auditions are being held by your 
Esprit dealer right now. 


Esprit Systems, Inc., Hazeltine Terminals Division, 100 Marcus Drive, Melville, NY 11747 (516) 293-5600 


^ Systems, Inc. 
| Hazeltine Terminals Division 
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Pickupa SixPakPlus 


Introducing ...SixPakPlus™, the refreshing new 
384KB multifunction card! In response to the 
changing needs of the IBM PC and PC-XT 
marketplace, AST Research, Inc. is proud to 
announce the latest addition to our line of multi- 
function enhancement products, the SixPakPlus! 
This new product is the result of extensive 
marketing research into the needs of IBM PC 
users whether they have the original 
64K system board, the newer 256K 
system board, or the PC-XT. The 


SixPakPlus has been engineered to meet these 
needs at a competitive price while maintaining 
AST's high standards for quality and reliability. 


The SixPak, as we like to call it, could have been 
named for the six banks of RAM on it. However, 
we like to think that it was named for the six 
functions of the card. 


or your 


The features 
of the SixPak include: 


1. RAM memory starting at 64K, 
user-expandable in 64K increments 
to 384K. This makes the SixPak 
ideal for the PC or PC-XT with a 
256K system board; 384K on a 
SixPak added to 256K on the sys- 
tem board yields 640K, the maxi- 
mum addressable user memory in 
these systems. 


2. One Serial (async) communica- 
tions port, configurable as either 
COM! or COM2, for use with serial 
printers, modems, a "mouse," and 
other serial devices. The serial port 
has on-board jumpers for easy 
management of the RS-232C lines, 
simplifying the wiring of cables in 
many installations. 


qe > 
PARALLEL — 3. One Parallel (printer) port, con- 
PORT figurable as LPT1 or LPT2 (LPT2 


or LPT3 when the IBM mono- 
chrome card is installed), for use 
with the IBM/Epson and other com- 
patible printers. The port is com- 
patibie with IBM diagnostics. 


SERIAL PORT 
G4K-384K GAME ADAPTER PORT - 
MEMORY PARALLEL PORT 


CLOCK/ CALENDAR 4 


TOT d Ee LE HL HET 


= [BM is the registered trademark of International Business Machines 
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4. A Clock-Calendar with battery 
backup, featuring an easily replace- 
able Lithium battery and a quartz- 
controlled timebase for a high 
degree of accuracy. 


5. An optional IBM-compatible 
Game Adapter port, for use with an 
IBM-type joystick. In conjunction 
with application programming, this 
game port may be used for cursor 
control, in generating graphics or 
for playing games at the end of 
your work day! 


6. Every SixPak comes with an 
AST SuperPak utility diskette which 
includes SuperDrive and Super- 
Spool, the most powerful disk 
emulator and print spooler soft- 
ware you can get. These programs 
will greatly enhance the through- 
put of your PC or PC-XT by emu- 
lating disk drive and printer access ` 
at RAM speeds rather than the normal slower 
speed of mechanical devices. SuperPak is the first 
of such software to be compatible with both DOS 
11 and DOS 2.0. 


Most important of all, the SixPak comes with the 
AST "Plus," AST's unsurpassed reputation for 
quality, reliability, after-the-sale support, and 
overall design excellence that gives our products 
the best price/performance ratio in the industry! 
Hence the name, SixPakPlus! 


AST products are available from Computerland, Entre’, ComputerMart. and 
selected dealers worldwide Call factory if your dealer does not have the AST 
producia you want. 


ASS 


RESEARCH INC. 


23/2 Morse Avenue 
irvine, California 92714 
(714) 540-1333 - TWX 295370ASTRUR 


Dealer Inquiries Welcome 
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The Columbia Family: 
IBM-PC compatibility 
plus outstanding value 
and performance. 


Today, Columbia offers you the 
highest level of IBM-PC hardware 
and software compatibility. 

Each Columbia microcomputer 
is delivered with software worth thou- 
sands of dollars for word processing, 
financial planning, communications, 
and more. 


World Headquarters: 
9150 Rumsey Road 
i D 21045 
os iom Anny 

WX 710-862-1891 


Columbia, 


TT 


E 
" d ^ 
PUTER RCUVE T 


Sta, è pitu Gi a] 


Stay ahead with Columbia's 
economic multi-user capabilities and 
quality expansion products. 

Choose the very practical 
Columbia VP Portable, $2,995. Or, 
the flexible Columbia MPC, $3,395. 
The Columbia MPC with hard disk is 


West Coast: 
3901 MacA rthur Blvd. 
Suite 211 


(714) 752-5245 
Telex 277778 


Europe: 
Limitenstr. 94 1 E 
4050 Moenchengladbach 2 Lo E eee 
Newport Beach, CA 92660 West Germany 
(02166-47097 
Telex 852452 


$4,995. All prices include CRT con- 
troller with graphics and keyboard. 

Call (301) 992-3400 for the 
name of the dealer or distributor 
nearest you. Serviced and supported 
worldwide. National service by Bell 
& Howell Service Company. 


— 
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DATA PRODUCTS, INC. 


Distributors in Australia, Belgium, Colombia, Denmark, Hong Kong, Israel, Italy, Malaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden, 


Switzerland, United Kingdom, Venezuela. 


IBM and IBM PC are registered trademarks of Intermalional Business Machines 
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Listing 2: The page program counts the characters sent to the output so that the operator can control the amount of information shown 
on the terminal screen. 


$ cat -n rase.c 


SQ OD) X OS Ol a Gh) lle 


include <stdia, h> 
tdefine LINESIZE #80 
define SCRNSIZE 23 


it 
* Global variables: 
#/ 


int cs /#+ The character #/ 
int colent, linscnt: /# The counters #/ 
int fd: /# The descriptor for the alternate key board input #/ 


main(arsgc, argy) 
int arsc;! 
char s&arsy! 


C 
colcnt = 13 
linecnt = 0; 
fd = oPen("/dev/ttv", 0); 
while ((c = setchar()) !'- EOF) ¢ 
Pputchar(c)3 
mare (33 
J 
H 
more (> 
C 
if (c == "Xn"» f 
^ linecnt++3 
calent = 1; 
) 
else ( 
colcnt-t-*; 
if (colcnt == LINESIZE) (€ 
linecnt++3 
celent = 15 
J 
J 
if (linecnt == SCRNSIZE) 
command () 5 
) 
command) 
C 
while (read(fds&c,1l) && c !" ^ && c f= “Nn? && c !- EDF) 
! 
if (c =s 7 ^) 
Tinecnt = QJ /* reset counter #/ 
else if (c sr “\n7) 
linecnt--; 
else 
axit()i 
J 
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MITSUBISHI 
DRIVES ^ 


M2892 
4.6 MB, DS/DD 


8" FULL HEIGHT 
Floppy Disk Drive 


M2896 
4.6 MB, DS/DD 


8" HALF HEIGHT 
Floppy Disk Drive 


M4854 
4.6 MB, DS/DD 


514" HALF HEIGHT 
Floppy Disk Drive 


M485 Aaa M4853 
500 KB,DS/DD WF WEE 4.0 MB, DS/DD 
48 TPI 96 TPI 

5⁄4" HALF LÀ MEM 5'4” HALF 
HEIGHT | a HEIGHT 


` " 
Disk Drive Disk Drive 


M4852 "na M4855 
4.0 MB, DS/DD & T 2.0 MB, DS/DD 
96 TR 96 TRI 


514" FULL i 2 514" HALF 
HEIGHT "EE HEIGHT 


Floppy WEN Floppy 
Disk Drive Disk Drive 


AVAILABILITY: NOW 


RELIABILITY: PROVEN 
gm ——Á 
SERVICE: FACTORY AUTHORIZED 


once es Rm 


NCLIDATA2 


PHONE (408) 247-3450 
1330 Lawrence Expressway, Suite 330 
Santa Clara, California 95054 
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Text continued from page 230: 


51 if (c s= ' ') 
52 linecnt = 0; /* reset counter */ 


Actually, because Unix usually requires you to type the 
line terminator before the keyboard is "read," a space 
followed by a carriage return must be typed to get the 
next screenful. 

A newline is the Unix line terminator and is more or 
less equivalent to the CP/M's carriage return/linefeed 
pair. When the response to the "more?" query is a 
newline (entered by typing the return key), one ad- 
ditonal line will be displayed because the line counter 
is decremented by one: 


53 else if (c == 'Xn) 
54 linec - -; 


The remaining possibility has to be the EOF code, 
which causes the page to exit: 


55 else 
56 exit( y; 


The concat Program 

For the last example, I will introduce a few more 
primitives and illustrate how to transform the copy pro- 
gram into a more general utility, called the concat pro- 
gram, which can be employed to combine files specified 
on the command line and send them to the standard 
output (see listing 3). 

In this example, I have added the function getarg(), 
which returns a pointer to the desired command-line ar- 
gument, This approach is necessary so that functions 
besides main() can access the command-line variables 
without having to pass these same variables as addi- 
tional arguments to functions outside of main(). Note that 
you need the function allocarg( ) to allocate space for the 
command-line argument(s). The actual copy operation 
is performed by filecopy( ), which will copy the contents 
of the files (if specified) to the standard output file. If 
no files are designated on the command line when con- 
cat is invoked, then concat acts like the copy program 
introduced earlier. 

Line 19 of listing 3 declares the variable fp to be a 
pointer to type FILE and fopen() to be a function that 
returns a pointer to a FILE. Now just what is FILE? First 
consider the definition of the array of _iobuf structures 
as defined in the include file <stdio.h>, which is actual- 
ly located in /usr/include/stdio.h: 


extern struct  jobut { 
char * ptr, — /* next character position */ 
int cmn; —/* number of characters left «/ 
char * base,  /* location of buffer «/ 
char flag — /* mode of file access +/ 
char — fd;  /*file descriptor */ 

) job[_NFILE]; 


Listing 3: The concat program. Building upon the original copy program, this expanded utility program can combine files and send the 
results to the standard output, in this case Ihe lerminal screen. 


$ cat -n concat.c 


1 finclude <stdio.h> 

2 

3 /# 

A # Command Tine arsuments must be 

5 À external to all functions: 

& #7 

7 

2 int narsss /* number of arsuments */ 
? char 3«4*arastr: /# pointer to arsument strina #/ 
10 

11 extern char *setare(); 

12 


13 main(arscs aroy) 

14 int argc} 

15 char ##arev3 

15 € 

17 int if 

13 char *strinsi 

19 FILE *fr, '"*foPen()»; 


21 allocaretarscs arsv): 


23 if {mares == 1) 

24 filecoPv(stdin); 

25 else 

26 for (i = 13 i < nares? i++) fí 
27 string = setar*(i)! 

28 fF = fopen(string, "r"); 
29 filecopr( fr); 

30 fclose (Fr); 


32 } 


34 allocers(fargc, arov) 

235 int arsc?} 

35 char *arsv: 

s7 € 

38 int i; 

39 char 3scallocí()?. #malloc(t), sstrcrvrí21 


41 nares = arseci 
42 arestr = {chart##) czlloc((Cunsisned? arsc, sizeof(char35D0) 


^0 for (i = Oi i <arac3 i++) ( 
45 arsastrLiJ = mallocí((tunsisned) strientaravliji+4+1) 
46 strepytarostrlLild, aravlijd3 


ac J) 


50 char #eetaro(n) 

51 int n: 

S) t 

53 if ín > narss? 

54 returni (char 3)-1)1 
55 returntarsstrtn1); 

S56 ) 


59 filecorerv(filein) 
59 FILE #fileins 


40 € 

61 resister int c? 

&2 

63 while iic = setc(filein)) !- EOF) 
64 mutc(c, stdout): 

65 ) 
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The include file further defines FILE to be an instance 
of this structure: 


#define FILE struct . iobuf 


Observe that the structure . iobuf contains information 
important to performing buffered I/O (also known as 
stream I/O). For instance, information such as the buf- 
fer location, the current character position in the buffer, 
the mode of file access (read/write), and the actual (low- 
level) file descriptor (which was used in the page pro- 
gram) is contained in this important structure. 

Note that all names in the include file stdio.h intended 
for internal use begin with an underscore (_) to mini- 
mize the chance of conflict with user-defined names. 
Some of the important names intended to be used ex- 
ternally are 


stdin (& iob[0]) the standard input file (fd = 0) 
stdout  (& job[1]) the standard output file (fd = 1) 
stderr (& job[2]) the standard error file (fd = 2) 


EOF (-1) end-of-file value 
NULL (0) the null pointer 
BUFSIZ (512) recommended I/O buffer size 


FILE is a convenient shorthand for declaring pointers to 
streams. Streams represent buffered I/O with output 
flushing where necessary. 

The main processing loop for the concat program is 
reproduced here: 


26 for(ist;i < nargs; i++) { 
27 string = getarg(i); 

28 fp = fopen(string, "r^y; 
29 filecopy(fp); 

30 fclose(fp); 

31 


For each command-line argument, (fori = 1; i< nargs; 
i++), a pointer to that argument, string = getarg(), is ob- 
tained. The string argument represents (you hope) a file 
that is opened for reading (fp = fopen(string, “r"). The func- 


tion filecopy() actually performs the copying from the 
designated file to the standard output (see lines 63 and 
64 in listing 3). 

The allocarg( ) function is required to allocate storage for 
the external variables nargs and argstr. The Unix library 
routine calloc() allocates memory for an array of argc 
elements of size size of(char*). The malloc( ) routine returns 
a pointer to a block of at least strien(argv[i]) + 1 bytes begin- 
ning on a word boundary. The strcpy( ) function actually 
makes the copy of the argument to the external variable 
argstr. 

This last example nicely illustrates how the addition 
of a few primitive functions can transform the basic copy 
program into a very useful general-purpose too] with 
many of the same properties as the Unix cal utility 
program. 


Summary 

The software tools I've used as examples are very sim- 
ple, but their design typifies the ease of use of the Unix 
environment. By carefully developing your software 
tools and adhering to good programming practice, you 
can design your own problem-solving tools. With these 
tools, you, the programmer, become the hammer rather 
than the anvil.@ 


Dr. Rebecca Thomas (1839 10th Ave., San Francisco, CA 94122) is coauthor 
of the popular Unix guide for beginners, A User Guide to the Unix System 
(Osbome/McGrau-Hill, 1982). She is also coauthoring additional Unix titles 
to be available in 1983, including both a business user's and an application 
programmer's guide to both the Unix and Xenix systems, to be published by 
Addison-Wesley. 
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DATA TRANSFER PROBLEMS ? 
Tos gg Solution Is REFORMAT TER® Diskette Conversion Software 


* Avoids serial communication protocols, 
* Neads only one system 10 transfer data. 
* Converts source code and data files, 

* Allows 2-way transfer, 

* Quick, reliable, and inexpensive. 
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VERSIONS 


Runs On Reads/Writes 


CP/M -——bP-i|BM 3740 
CP/M -««——P- DEC RT-11 
CP/M-B6' eem IBM 3740 
CROMIX — -«——m-DEC RT-11 


DEC RT-11'«4—»-CP/M 
MS-DOS' <qustlp 18M 3740 
TRSDOS || <—»CP/M 
TRSDOS |} <#—DEC RT-11 


$249 - 5350 


squires 8" floppy drive, 
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ANN ER iti, 


Munni 


\ 


VAAL Le 


iE N 


PÀ Ortaca iuga 


@ IBM” PC DiskGuide 
Order 494-2 $8.95 


@ Apple" Il DiskGuide 
pint Apple Il Plus 


) 
Order #96-9 $7.95 


HESWET 


v» 


@ ATARI” 400/800" 
DiskGuide 
Order #95-0 $7.95 


E [| 
E Ï 
al | 2: 
F r T Low = T | 
WH iy Bee 
ma 9 LO "X ] a 


= "1 


p : 


"n 


= 
k 

ki 
i 


anuanu 


[| 


4 k ¥ i 
^ Peewee O did 


i 
Wn r 
- m 


9 Visita” DiskGuide 
Order #98-5 $6.95 


e CP/M’ DiskGuide 
(Including CP/M-80 and 
CP/M-86) 


Order 897-7 $8.95 


The Computer Frustration Syndrome. It can hit anyone 

who uses a personal computer. We want to protect you from 
it. That's why we created The DiskGuide Series. Five 
easy-to-use, compact, computer reference guides chock full 
of vital commands, keys, summary tables and charts — 
information you need for frustration-free computing. No 
chitchat. Just clear-cut cues to help you master the Apple" il, 
IBM” PC, ATARI” 400/800" plus VisiCalc^ and CP/M? 


Fi 
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them esi 
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Escape The Computer Frustration 
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or computer store near you. 
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The IDEAComm 1200: Fast, reliable communications 
on a plug-in card. 
Now you dont need an external modem to get 1200 communications, autodial, and auto log-on procedures, 
baud communications capability for your IBM-PC. The and easy recall at the touch of a single key. It also allows 
IDEAComm 1200 is an integral modem that combines the IDEAComm 1200 to work with most other terminal 


the functions of an in-board asynchronous communica- emulation packages—including 
tions card and an out-board modem in one integrated |. IBM Comm 2.0 communications 


plug-in unit. Snap it into an expansion slot, plug in a - software. 

modular telephone jack, and you have direct 1200 [wr We've Stacked Our Deck With 
or 300 baud communications without the confu- | | Better Ideas 

sion and added expense of external boxes and IDES Better Ideas for your 
cables. And there are no switches to set; the speed IBM-PC include expansion memory boards, 


is software-selectable or automatically selected by 
the card. Plus, weve designed in outstanding relia- 


"The IDEABoard" combination boards, fixed or 
removable Winchester disk drives for either inter- 


bility: four powerful on-board microprocessors — e nal or external mounting, and printer spooler 
replace conventional analog circuitry with digital . "TT. a and RAMFloppy disk emula- 
precision and reliability. tion software. We have Better 
One Card That's a Great Deal Ideas on product support, too. 
The fast-talking IDEAComm 1200 is one LLLLLLLLLAI TAS E Superb technical support and 
sharp card: it eliminates the need for an external Expansion Memory Board documentation, including full 
modem, gives you 1200/300 baud communica- § Lau age tg SE 1. programming specifications for 


the IDEAComm 1200... an 


tions capability with the exceptional reliability of 1 es 
| ^. aggressive pricing policy . . . a 


digital design; provides an additional plug so 


you donit lose regular telephone voice communi- "mee unique upgrade policy that lets 

cations; and includes a standard RS232C inte- 1" PAP you trade up any IDE product 

face and connector that can be used as an for another in our line . . . and our full year warranty. 

additional serial port. All for only $545. Thats about the Get the IDEA 

cost of a conventional external modem alone, saving To see IDES Better Ideas for yourself, oontact any of 

you the entire cost of the internal asynchronous card. the knowledgeable dealers listed below. If there is no list- 

One Card Gives You a Full Hand ing for a dealer near you, call us. Well provide you with 
The IDEAComm n the name of your near- 

1200 cornes com- Speed est dealer or take your i! 

plete with software | 0-300 hps ar 1200 bps order over the phone. l 

diskette enabling crm ieee 73 " 1-800-257-5027 

easy, menu-driven data bits, 1-2 stop bis | Belt System 103 or (In Massachusetts, call ! 

selection of all aine Me gp 617-275-4430) Removable Winchester disk drive 


p | setters 
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Associates 
Better ideas for personal computers. 
IDEAssociates, Inc. 7 Oak Park Drive, Bedford, MA 01730 
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Our crop-The Lemon™, The Lime'", 
and The Orange™ are designed to 
eliminate undetected submicrosecond 
overvoltage transients from electrical 
circuits. Commonly referred to as 
"spikes", or “glitches”, these tran- 
sients can cause hardware and soft- 
ware damage to unprotected circuits. 

Today's electronic products are often 
microprocessor controlled - mini and 
micro computers, televisions, video 
cassette recorders - to name a few. 
Each of these products is sensitive to 
fluctuations in electrical power lines. 
Power switching devices such as 
refrigerators coming on and off or air 
conditioners starting up can be respon- 
sible for a momentary surge or spike of 
electricity in a circuit. Even your local 


utility stepping-up transformers to add 
power at peak load times or an ale 
trical storm passing through can triggar 
surges. Such surges can cause equips 
ment to falter at times, not to work at 
peak performance or fail completely. 
An entire data base can be lost. 

Now you can prevent this from 
happening to you with an AC Surge 
Protector from Electronic Protection 
Devices. Each Protector is a solid state 
clamping device with 6 outlets utilizing 
modern high speed semiconductor 
technology. Using our Protectors is as 
simple as plugging it into any standard 
three wire duplex outlet then plugging 
what needs protection into it. Each 
Protector exceeds the IEEE 587-1980 
Guide for Surge Voltages in Low 


Voltage AC Power Circuits. 

When you compare the cost of 
computer hardware, software and your 
time with the price of a Protector (from 


1$59.95 to $139.95), you'll want to sour 


your surges with one of the AC Surge 
Protectors from EPD, which are 
available through your local dealer. 


Electronic Protection Devices 
5 Central Avenue 
Waltham, Massachusetts 02154 


in Massachusetts Call: 
(617) 891-6602 


Outside Massachusetts Call: 
1-B00-343-1813 
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The Unix C Compiler in a 
CP/M Environment 


What subset of Unix 


How much of the C programming 
language, as it exists under Bell Labs' 
version 7 Unix, can be made available 
under CP/M? To begin with, we must 
say what distinguishes Unix C from 
other implementations that follow 
the formal language definition. This 
is largely a matter of the "standard 
I/O library" though I maintain below 
that other groups of support func- 
tions must be considered as well. An 
examination of three C compilers for 
the CP/M environment (small-c, BDS 
C, and Aztec C) will give an idea how 
close the compilers actually come to 
version 7's C. 


The Formal Side of C 

For those without access to a Unix 
system, the principal source of infor- 
mation on C is the remarkable book 
The C Programming Language by Ker- 
nighan and Ritchie, referred to here- 
after as simply K&R (see the refer- 
ences) I assume the reader to be 
familiar with this work. Appendix A 
of this book contains a formal detini- 
tion of C, which is the place to turn 
for precise specifications of syntax, 
scope of identifiers, and other legal 
matters. This is not, however, the 
place to resolve a question on, say, 
the procedure for opening a file. 

C does not specify the system in- 
terface; there are no built-in connec- 
tions with terminals, printers, or files. 
These functions are supplied as 
library routines rather than innate 
parts of the compiler. Presumably, 
this simplifies the task of writing the 
compiler and allows flexibility in con- 
structing the I/O (input/output) inter- 
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version 7's compiler makes sense for CP/M? 


by Matthew Halfant 


face. But it creates a potentially 
awkward situation: programs will not 
be portable between systems with 
widely divergent support libraries. 

For this reason, Unix supplies the 
standard I/O library that is, accord- 
ing to chapter 7 of K&R, “, . . a set 
of functions designed to provide a 
standard I/O system for C programs 
. . . the routines are meant to be 'por- 
table' in the sense that they will exist 
in compatible form on any system 
where C exists, and that programs 
that confine their system interactions 
to facilities provided by the standard 
library can be moved from one sys- 
tem to another essentially without 
change" 

Adoption of this library is not 
obligatory; we have the example of 
Whitesmiths' C compiler, in which 
most of the standard functions have 
been renamed or redefined. The dif- 
ficulty observed in moving a White- 
smiths program to à Unix system 
argues for formalizing the standard 
I/O library along with many other of 
the common functions described in 
K&R. (Editor's note: Whitesmiths re- 
cently released a new version of its 
compiler that will be more compati- 
ble with Unix version 7.) Such a pro- 
ject is the responsibility of the ANSI 
(American National Standards Insti- 
tute) committee that was recently 
formed. I am not attempting to define 
a language standard here but merely 
describing the dialect of C that is 
spoken on Unix systems and devot- 
ing special attention to the subset 
that can be implemented under 
CP/M. 


In the remarks of Kernighan and 
Ritchie quoted above, the terms 
"standard library" and "standard I/O 
library" are used interchangeably, 
whereas I would prefer "standard 
library" to designate the entire collec- 
tion of support functions, of which 
the I/O library is a specific subset. 
Other members include the string- 
handling functions (strcat( ), etc.), the 
math library (sqri() etc.) and a 
number of system calls. Some such 
collection of functions must be stan- 
dardized if convenient portability is 
to be secured. 


The Standard Library as Part of 
the C Language 

To illustrate the importance of stan- 
dardization, compare the treatment 
of character strings in C versus those 
in PL/I. The latter admits strings as 
a data type that may be assigned, 
transmitted as an argument, or re- 
turned by a function. In C, strings are 
implemented as null-terminated 
character arrays. Suppose I want to 
write a utility function to remove 
blanks from a string. I want to turn 
"this is a string" into “thisisastring”. 
One strategy (I dont claim it to be op- 
timal) is to operate in what might be 
called a "while there's still a blank in 
the string" loop in pseudocode. The 
loop body locates the leftmost blank, 
breaks the string into the part before 
the blank and the part after, and con- 
catenates the two parts. In PL/I, 1 
might write 


do while(index(string/ ')20); 
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i = index(string, ^); 
string = substr(string,1,i-1) || 
substr (string,i-- 1); 


end 


The concatenation operator || is part 
of the PL/I language, as are the "built- 
in" functions index( ) and substr( ). 

In CI would use a similar method 
but would use the standard library 
functions index) (modeled on the 
above) and streat ): 


while( (psindex(string,^ ")) != NULL) | 
"p++ =" \o". 
Streat(string,p); 


Concatenation is achieved with a 
function call; assignment, when re- 
quired, is done the same way (using 
strcpy( )). As a C programmer, I come 
to regard functions like index() and 
strcai{ ) as parts of the language, as is 
the case with their PL/I counterparts. 
Of course, they are not really parts of 
C as defined in Appendix A, but they 
do belong to Unix C, and I would ex- 
pect to find them accompanying any 
C compiler advertised as Unix ver- 
sion 7 compatible. 


What Is Meant by "Unix C”? 

My intention is to use the phrase 
"Unix C" suggestively, rather than 
definitively, to encompass those fea- 
tures commonly used by C program- 
mers in the Unix environment. To 
me, the Unix environment involves 
more than the union of C and the 
Unix standard líbrary; it also includes 
certain system interface conventions, 
such as I/O redirection and the han- 
dling of command-line arguments. 
Such conventions become as indis- 
pensable as the standard library 
itself; thus, we begin our programs 
with 


main(argc,argv) 
int ange; 

char *argy| ]; 

{ 


and take advantage of getchar() and 
putchar( ) when writing filters that can 
be tested at the terminal before being 
applied to files or embedded in a 


pipe. 


Where Is the Standard Library 
Defined? 

K&R explicitly decline to describe 
the standard library in its entirety; 
moreover, several of the functions il- 
lustrated in the text differ in minor 
ways from those currently used. For 
example, the memory allocation 
function alloc() is named malloc() in 
version 7 Unix. A less trivial depar- 
ture concerns the function index(): as 
shown on page 67 of K&R, it returns 
the integer index of the located sub- 
string (or -1 if none is found); under 
Unix version 7, index() returns a 
pointer to the located subsiring (or 
NULL if none is found). There are 
other inconsistencies of this kind. 

The authoritative source for stan- 
dard library definitions is Volume 1 
of The Unix Programmer's Manual, 
which has recently been published in 
book form (see the references). This 
volume is divided into several sec- 
tions, of which the ones on system 
calls (section 2) and subroutines (sec- 
tion 3) are relevant here. They enu- 
merate the functions that may be in- 
voked from within a C program, and 
thus comprise what I would speak of 
as the “standard library.” 

The special set of subroutines nor- 
mally known as the “standard I/O 
library" consists of those items in sec- 
tion 3 denoted by the letter S, as in 
SCANF(3S). A separate description of 
the standard I/O library can be found 
in Volume 2 of The Unix Programmer's 
Manual, a companion volume to the 
one mentioned above. Chapter 17, on 
Unix programming, is a tutorial along 
the lines of chapter 8 of K&R, but it 
covers additional ground. An appen- 
dix to that chapter, titled “The Stan- 
dard I/O Library,’ contains a list that 
differs slightly from the conventions 
of Volume 1. For example, the listed 
function system() is not considered 
part of the I/O library in Volume 1. 
The same is true for the memory- 
allocation functions (see MALLOC(3)); 
what's more, the Appendix uses the 
name cfree() in place of free( ). 


Sections 2 and 3 Seen as One 
Collection 

Any operating system defines the 
interface that programmers must use 


in accessing system resources. For 
Unix, these are the system calls of 
section 2; they are analogous to the 
BDOS (basic disk operating system) 
calls of CP/M. The subroutines of sec- 
tion 3 provide a higher level of ser- 
vice to applications programs and are 
considered distinct from the system 
calls (by the systems programmers, at 
least). But this distinction, however 
relevant in the Unix domain, com- 
pletely evaporates when we consider 
transporting the functions to CP/M, 


for they must there be implemented 
as subroutines based on CP/M's own 
system interface. 

Consider an especially important 
example: the low-level I/O interface. 
CP/M's view of reading and writing 
files is based on 128-byte logical sec- 
tors. Unix supports a more flexible 
approach: there are system calls to 
seek to an arbitrary byte boundary, 
and there to read or write an arbitrary 
number of bytes. These functions— 
Iseek( ), read(), and write( }—can indeed 
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be replicated under CP/M, but there 
they are higher-level functions on an 
equal footing with any member of the 
standard library. 


What Portions of the Standard 
Library Make Sense for CP/M? 

Browsing through the available 
functions can help us to assemble a 
wish-list for CP/M. Naturally we can 
omit functions that deal with process 
management, such as fork( ) and wait ) 
(described in chapter 17 of Volume 2). 
We can also dispense with func- 
tions—such as mknod(), for making 
new directories—that address incom- 
patible aspects of the file systems. At 
the other extreme are functions 
whose suitability is clear, and we take 
these up before proceeding to the 
gray area between. 

The I/O library: The standard I/O 
library is first on the list of things to 
include. (An exception, POPEN(3S), 
pertains to process communication 
and is therefore inapplicable.) Along 
with these subroutines, | am in favor 
of including the low-level functions 
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open(), creat), Iseek(), read(), write[ ), 
close(), and unlink(). This set is more 
convenient to use for byte-random 
access to files than are the buf- 
fered functions fread(), fwrite(), and 
tseek(); and, foper{}, unlike open(), 
does not provide access for both 
reading and writing at one time. Be- 
sides, unlink() is needed in any case. 

The mathematics library: The 
mathematics li can, of course, 
be included, This consists of double- 
precision trigonometric, logarithmic, 
exponential, and hyperbolic func- 
lions as well as the less familiar 
Bessel functions. The function pow(x y) 
is equivalent to exp(y*log(x)) and com- 
pensates for C's lack of the exponen- 
tiation operator that in FORTRAN 
allows writing simply xy. Some 
lower-level functions are also conve- 
nient to have, such as írexX) and 
Idexp( ), which provide separate access 
to the significand and exponent of 
doubles. 


String and Character Handling 
Many programmers who could live 
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without the mathematics library 
would not accept omission of the 
string functions, strcat( ), strncat( ), 
Index( ), rindex( ), and so on (see 
STRING(3). Note that, as already in- 
dicated, some of the definitions do 
not agree with those piven in K&R, 

The character-classification macros 
—isaipha(), isuppar(), and so on—are 
normally provided in the include file 
«ctypeh » (the angle brackets specify 
a standard directory in which include 
files are normally found). I find no 
mention of toupper() and tolower( ) in 
Volume 1, although they are included 
in the cited appendix of chapter 17, 
Volume 2 (and are, indeed, present 
in etype.h). Actually, these functions 
are somewhat troublesome because 
their original formulation is, taking 
the first for illustration, 


#define toupper(c) (c) + A—'a) 


which mutilates nonletters and must 
normally be preceded by the test 


if (isalpha(c)) . . . 
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maximum speed for maximum throughput, but like other CompuPro products, are designed to 
keep on running — day in and day out - to maintain peak system efficiency. 

For 8 bit, 16 bit, or 8 and 16 bit operation, CompuPro's fine family of high speed CPUs 
deliver the performance, quality, and reliability you need for serious computing applications. 


‘of EPROM. $685 (B MHz), $850 CSC (10 MHz). 


ur X 16 (0 Kbylea] OF EPROM a avallable. It includes sockets for an optional 
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| CPU Z 

I This premium 8 bit 
 .* workhorse not only includes 
all standard Z80A features, 
but also has the necessary options to 
Insure backward compatibility with most 
...' | older S-100 mainframes, $325,5425 CSC. 


| — "CPU 16032 ^nwaionars 16032 
. Features true 32 bit internal architecture which more 
— -elosely resembles that of a minicomputer than the 
.  Arghitecture found in older micros; CPU 16032 lets 

you. uae this new processor to its maximum potential, 


P J When we introduced CPU 8085/88 in 
1980, we c lit to be upward compatible with future 
P.serlas Three years later, CPU 286 (based on 1he 

286) not M anh protects your software investment by | 
all & 80866/808686 software, but opens up naw | 
by combining an advanced instruction set with 
he usa of four on-chip processors. $1595 ASM, $1750 CSC, 


CompuPro CPU boards form the heart of our System 816 family of high-speed, 
ray tg oa modular computing systems, These include: Model A (CP/M* operat- ) 
n system, single user), Model B (CP/M, advanced single user). Model C (MP/M® 8- 
M. multi-user), Model 86/87 (MP/ multi-user), Model 08 (Oasis operating sys- 
ioe 8-bit multi-user) and Model 016 (Oasis. 16-bit multi-user). 


CMM a a sim es Ure Loa Ot Digit Rumi) MPM end MPM aie beana ind Cle] Ferme ampa icm iver edt adena ni Onai 
For business, scientific and industrial computing 
solutions, contact a Full Service CompuPro 
Systems Center or CompuPro Sales Center 
today; call (415) 786-0909 for location. 


CompuPro products are backed by a one year limited warranty (two years for 
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A common, though questionable, 
practice is to alter the definition to in- 
corporate the test: 


ildefine toupper(c) (c) »«'a' && (c) « =z? 
(c) + A-'a : (c)) 


Of what I've seen, only the Code 
Works Q/C version 2.0 compiler re- 
tained the original toupper() and 
tolower{} and added new functions 
chupper() and chlower(), which do the 
right thing. 

Memory allocation, program exit: 
The memory-allocation functions— 
malloc( ), free( ), sbrk( ), etc—appear to 
be as natural under CP/M as under 
Unix. Most of the implementations 
Ive seen are based on the one 
worked out at the end of K&R, 
chapter 8; they adopt the names 
alloc( ) and free() given there. Another 
easy transplant is the function exit( ), 
along with its companion . &xit(), 
which neglects to close all open files. 

Program chaining: Several Unix 
system calls support program chain- 
ing; of these, execl() and execv() are 


appropriate for CP/M. The format for 
execi( ) is 


execl(name, arg0, argi, .. . , argn, 0) 
char *name, *argô, *argi, . . ., *argn; 


Here name is the complete path name 
of an executable module; argÜ is a 
repetition of name as it would be 
typed from the default directory, and 
arg! through argn are command-line 
arguments to be supplied to name. To 
quote a charming illustration (from 
chapter 17 of Volume 2), 


execi('/binidate”, "date", NULL); 
execl(“/usr/bin/date’, "date", NULL}; 
fprintf(stderr, "Someone stole ‘date’ n"; 


If you don't know the number of 
command-line arguments in ad- 
vance, the form 


execv(name, argv) 
char *name, *argv| J; 


may be used. (This is similar to the 
convention by which the function 


main(argc, argv) is itself called.) Here 
argv is a null-terminated array of char- 
acter strings; argv[0], argv[1], ... is the 
same as argo, argi,... above. 

The function execl() is adopted by 
BDS C and Supersoft C, but in an in- 
compatible form. The term argü (ad- 
mittedly superfluous under CP/M) 
is omitted, and the list begins with 
arg! immediately following name. An 
alternative would be to replace the 
name execl( ) with another; for exam- 
ple, chain ). 

The Unix “system” function: Im- 
plementing the Unix library routine 
system(string), which causes the system 
to respond as if string were typed at 
the command level, is a real chal- 
lenge. The difficulty is in making the 
program resume after the call com- 
pletes. The effect is similar to that ob- 
tained using overlays, but the flex- 
ibility is greater because no special 
preparation is required for the called 
program. Supposing you can achieve 
this much, will addressing string 
directly to CP/M's Console Com- 
mand Processor be satisfactory, or 
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ZX FORTH 
for ZX81 and TS1000 


| Simplicity of BASIC with the speed 


of machine code! 


248 


Microprocessor based intelligence for ease of 
use and interface. You send the Gata, the 
7128 takes care of the rest. 
RS-2372 interface and ASC\i data formats 
make the 7128 compatible with virtually 
any computer with an R5-232 seris! inter- 
Ince port 
Aywto-select baud rate. 
Use with or without handshaking. 
Bidirectional Xon/Xoff supported. 
CTS/OTA supported. 
Devices supported as of DEC 82. 

NMOS NMOS CMOS EEPROM MPU'S 


2758 2508 27C16 5213 8748 
2716 2516 27C32 5213H B74BH 
2732 2532 C6716 X2816 B749 
2732A 2564 27C64 48016 8741 
2764 68766 |i2818A — 8742 
27128 B755 8781 
27255 


Remi pin compatible ROMS also 
Automatic use of proper program voltage 
bated on type selected 
Menu driven eprom type selection. no per. 
sonality modules required, 

(40 pin devices require adapter) 
INTEL. Motorola and MCS-88, Hex formats 
Split yoy A for 16 bit data-paths. Read, pro 
gram. and l'ommatted Hist commands aiso 
Interupt driven type ahead, program and 
werify real time while sending data. 
Program single byte, block, or whole eprom. 
Intelligent — diagnostics discern betwen 
eprom which is bad and one which merely 
PS OT i-a 
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Verify erasure and compare commands 
Busy light pdicate: when power Hn bang ap- 
plies to program socket. 
Complete with TEXTOOL fero insertion 
force socket and integral 120 VAC power 
supply. (240 VAC/BS0HZ available also} 
High Performance/Cost ratio. 

aes Model 7128 PRICE $389.00 sas 


MODEL 7128 SOCKET ADAPTERS 

MODEL 481 allows programming of 8748, 

B749, B741, B742 single chip processors, 
Price $98.00 


MODEL 511 allows programming the 8751, 
Intel s high powered uingie chip processor. 
Price $174.00 
MODEL 755 allows programming the 
8755 EPROM!/ITO chip 
Price $135.00 
MODEL 7128/24 - budget version of the 
7128. Supports 24 pin parts thru 32K only. 
Upgradable to full 7178 capacity 
Price $289.00 


Non-expandabís, very low cost models avail 
able for specitic devices, 

MODEL 7128-L1! for 27168 only $179.00 
MODEL 7128-L2 for 2732 only $209.00 


Also available from stock: 
Eprom Erasers UVP model DE-4. . $78.00 
Avocet Systems Cross Astembilers $200.00 


R$.232 Cable Assemblies : PERS 
Programmable Devicer, 2... 
Complete development systems :$3240.0 c 
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A complete implamentation of ihe FORTH language for the 
ZƏ and TS1000 computer. FORTH'S most distinctive 
lealure is ils Nexibility, II can lurn your computer into a word 
processor’. The basic unit is tha WORD — the programmer 
uses existing WORDS to deline his own which can then be 
used in further definitions. This makes program development 
much faster than other languages. FORTH is an interactive 
camplled language that expands the capabilities of your own 
ZX81/T81000. Programs run up to 10 times faster than 
BASIC. The more programs you have written, the more 
words, therefore you can draw on those lor further programs. 
FORTH is supplied on cassete and is accompanied by a 56 
page users manual and an 8 page editors manual. 


(In Canada: $39.95) Z43 $29.95 


NEW! 


Write for your FREE 
ZXB1/TS100D Catalog 
today! 


Tiny Logo 
Tasch your children 
programming skills through 
a compuler graphics language 
It's fun and easy too! $19,95 


Order toll trae 1-800-893-8400 
N.Y. (716) 874-5510 
in Canada order toll free 1-800-268-3640 
Have your VISA or MASTERCARD ready! 


BLADSTOnE-)-ELECTROnICS 


1585 Kenmore Ave., Buffalo, N.Y. 14217 
in Canada: 1736 Avenue Rd- Toronto. Onl. MSM AY? 
Mai orders VISA MASTERCARD. Checks o money orders 
No COD s Add $1 50 smpping 
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PLATO EDUCATIONAL COURSEWARE 


BRINGS NEW EXCITEMENT TO LEARNINC. 


If your kids think serious education 
has to be dull, wait until they use 
Control Data PLATO? educational 
courseware. 

With PLATO courseware, children 
can learn by competing against them- 
selves; by interacting with stimulating 
graphics that keep them motivated. 
They see their progress, and find real 
excitement in achievement. 

PLATO courseware is being used in 
classrooms across the nation. Now 


you can bring this quality education —— 


home. You'll find PLATO lessons 
at selected retail outlets where 
quality software is sold. 


For the Apple IT Plus 
and Apple Ile, the 
TI 99/4A or Atari 800. 


The selection includes 

elementary Math lessons 
in Basic Number Facts, Whole 
Numbers, Decimals and Fractions. 


PLAIO 


COMPUTER-BASED EDUCATION 


Through such computerized activi- 
ties as "darts" and “pinball; PLATO 
makes learning math almost fun. 
Foreign Language lessons use the 
popular hangman or pyramid game 
concept to help teach French, German 
or Spanish in a way that holds and 
builds interest. 


Computer LIhargcy- Inarccucpern 


Su usu me CO HA = i: -= 


Our Computer Literacy lesson pro- 
vides a perfect introduction to the 
computer age for kids and novices. 


For Apple II Plus and Apple Ile. 


Our Keyboarding lesson shows 
children and adults how to use a key- 
board to enter data into the computer. 
Developed in cooperation with 
Gregg-McGraw Hill. 

Widen your child's world. 


See the growing library of PLATO 
cational courseware at 
selected retail outlets. Or for 
information and a free PLATO 
educational courseware 
catalog, call toll-free 
800/233- 3784. Or write: 
Control Data Publishing 
Co., PO. Box 261127, 
San Diego, CA 92126. 
In California call 
800/233- 3785. 


Warranty available free from Control 
Publishing Ca.. 4455 Eastgate Mall, San Diego, CA 92121 


CONTROL DATA 
PUBLISHING 
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Some people drive 
fine German machines to work. 


Some people drive them once they arrive. 


The tradition of high quality, high performance German High resolution color graphics. Parallel and serial printer 
craftsmanship and engineering is legend. And while we most interfaces. Easily accessible outboard I/O connectors. Six 
often see that tradition in action on America'sstreets and ` Apple II-compatible card slots for peripherals expansion. 
highways, it is in America's business offices that its future Even a two-inch alarm or music speaker. 
holds the most promise. The BASIS chassis is cast aluminum, eliminating heat 

The BASIS 108 is the proof. and RFI interference problems. And there's plenty of room 

This iae small business computer passes higher- for internal expansion to include hard disk drives and 

a priced competitors with ease. Its dual other peripherals. 
processors — for CP/M* and Apple II* The BASIS 108. Microcomputings "Best Of Both Worlds” 
| compatibility — open up the largest German craftsmanship and American business savvy. 
library of microcomputer software —— CP/M-based business computing and Apple I- based personal 
| and plug-in peripherals available today. computing. High performance and surprisinglv low cost. 
- This unique combination also provides The BASIS 108. A computing machine finely tuned to handle 
comuadibbility with other popular languages, including — the fast tracks of business today. Call your BASIS dealer for 
Pascal" and LOGO™ a test drive. Or call toll free in the U.S. (800) 222-0626, 
The detached keyboard is a work of art and practicality. 
Lightweight and low profile, it features a full one-meter cord 
for comfortable operation on your desk — or your lap. There's 
a full 128-key ASCII character set. Fifteen user-definable 
function keys that can provide access to 60 distinct functions. | > 
A nine-key cursor control block. And a convenient eighteen- oom INCORPORATED 
key numeric pad. For special applications, you can also er e | 
custom map the keyboard with a simple exchange of ROMs. M "o, 3435 Scotts Valley Drive 

And there's more. RGB and composite NTSC or PAL J | Scotts Valley, CA 95066 

video. Keyboard-selectable 80-or 40-column display. (408) 438-5804 TWX: 910-598-4512 


CP/M? is a registered trademark of Digital Research, Inc. Apple II? is a registered trademark of Apple Computer, Inc. Pascal™ is a trademark of the Regents of 
the University of California at San Diego. LOGO™ is a trademark of Logo Computer Systems, Inc. 
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would an intervening interpreter 
with sophistication approaching that 
of the Unix shell be preferable? 
Some powerful utilities: There are 
some Unix utilities that are worthy of 
reproduction. The generic sorter 
qsort() and the random-integer 
generator rand() are examples that 
belong in this category and will be 
familiar to BDS C users. More am- 
bitious efforts are required to dupli- 
cate the routines supporting 
arbitrary-precision integer arithmetic 
(see MP(3X)), database management 
(DBM(3X), or encryption (CRYPT(3)). 
They'd certainly be nice to have. 


ee 
It is useful to have a 
uniform and portable 
means for reading a 


real-time clock. 
ee —À EE EÓIÉS HER 34) 


System clock: Many CP/M users 
employ a real-time clock (not, alas, 
for time-stamping files). It would be 
useful to have a uniform and portable 
means of reading such a device; the 
Unix approach provides a reasonable 
model. There are the system calls 
stime() and time() for setting and 
reading the clock; time(0) returns a 
long int equal to the elapsed seconds 
since 00:00:00 GMT (Greenwich 
Mean Time) January 1, 1970. Unix 
also provides a set of library routines 
for converting this to more familiar 
formats; for example, if t is the value 
returned by time(0), then gmtime(&t) 
returns a pointer to a structure that 
looks like this: 


struct tm { 

int tm_sec; /* 24-hour clock */ 

int tm. min; 

int tm. hour; 

int tm__mday;/* day of month, 1 to 31 */ 

int tm. mon; /* month of year, 0 to 11 */ 

int tm, year; /* year - 1900, e.g. 83 for 
1983 */ 

int tm_wday; /* day of week, Sun=0, 
Mon=1,... */ 

int tm... day; /* day of year, 0 to 365 */ 

int tm. isdst; /* if 120, daylight savings 
time in effect */ 


tim 


One call to the ITM experts gets you the 
right software at the right price 
...in less than 20 minutes. 
Expertise and low prices are just two reasons 
you should call ITM first. 
For complete information and the 8 other 
reasons call toll free today. 


We make software buying simple. 


800-334-3404 


415-28 47540 


936 Dewing Ave., Suite E 
Lafayette, CA 94549 
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omouter 

| i OM standard, 8088 
tible with IBM-PC: 128K ROM s 

EPY, Saket M De Base exer 

serial & parallel ports, DMA, . Ta AND. 
rd, 9" screen w/full gra hics 

Silo WORTH SOFTWARE INCLUDED MEE. oy 

di P/M-86, 1 ini P R 
e: uin. Perfect Filer, d eg m i — fo 
i Plus, Macro Assem , AS 
EM Suppt. Columbia Tutor, Diagnostics Package. 


and Space Commanders! 

Nationwide Service (BELL & HOWELL) - 
Whether you need.a portable re or noi, this packag 
represenis OUTSTANDING VÀ o $ 

LIST sess $2,999 Lees CALL 
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omputer 
i ith a built-in 
| ortable computer which comes wi 
quae-denay Floppy ( MB untara, o Fert" 
full-size keyboard, include i ! Lodi 
PerfectFiler. Serial & pa 
Speller, PerfectCalc and Md E orem 
i tcan use external monitor U' : 
puts. No monitor, bu v ia a naib 
dulator built-in) or use Op 
Leben M4 A dU i WEIGHS ONLY 12.5 Ib, 
Baud auto-dial/answer). 
a s to carry daily from your home to the office 


(4°x20"x19") LIST... $1,296 i CALL 


3t-Matrix Printe! 

i iefcase 
mall enough to fit in your briefci 
(QA X 14"x10 9/16", 11 Ib.), yet ae 
80/132 col. AND full dot graphics (8 > 
printhead) at 120 CPS on standard, 
untreated paper! Adjustable pud 
and friction feed standard. Empha- 
sized characters, quide SN oer ! 

erscript & subscript, co 

Se eerie quá. of course, on 
expanded characters. 1 line zrs er, 
parallel interface standard, serial op 8 C ALL 
tional. LIST.. $499 lC ayei 
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ABC terminal with {ull vector & char. 
: raphics IN B COLORS! 
^ Morrow Micro-Decision processor, 

1 ae A 

ign-wide sé 

iss package: PILOT CP/M Overlay 
tor novice ease-ol-use, WordStar. Lea a 
Calc, BASIC, GRAPHICS madule . .. a 
Second Floppy and Data Base program add $399 


-Sj Floppies add $699 " 
Double ro Decision wid color terminal TW - 
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List 
ATI Power jor PC DOS — 75 
ATI Power (WardStar) 75 


Supercalc 15 
MBASIC 75 
Mulliplan 75 
Visicalc 75 
dB Power 75 
EasyFiler 75 
EasyWriter ib 19 
Versa Form 389 
BSTAM 200 


Target Fin Model 325 
Condor | Database 295 
Condor lit Database — 650 
Home Account Plus 150 
ist Class Mail 124 
Praperty Management 495 
Write on 128 


Real Estate invest 128 
Random House Thes. 150 
Money Decisions 199 
ZORK 1. t. IH 39 
Deadling 39 
Star Cross 39 
PC Taxi 100 
Window 150 
Wordlrix 3 
Jaysticks (Kralt Sys.) 68 
Spellbinder A 
Mince 175 
Final Ward 300 
Scribble 175 
Cross Talk 195 
SiatPack 405 
The Word Plus 190 


The Personal Investor 145 
RM/COBOL 

RM/COBOL Runtime 250 
Job Cos! System 495 
File Manager Plus 149 
Advanced Visicalc 400 


VisiWord 375 
VisiSpell 225 
Visicalc es) 
Desktop Flan 300 
VisiDex 250 
VisiTrend/ Plot 300 


Bus. Forecast Models 100 
Move-It 150 
Multiplan 275 


CP/M 66 

Random House Thes. 150 
Spellbinder 495 
SP/Law 125 
Benchmark 49q 
BSTAM B6 

Move-lt 150 
DBASE (i 700 
Level N COBOL 1600 


Games 

Cannon Bail Blitz 
Eggs it 

Frogger 

Kamikaze 

Master Type 

Olympic Decarhelon 
Robot Wars 

Zork 1, WA 

Wizardry 

Serious Siuti: 

PFS: Pers File Syslem 

PFS: Pers Rep. Sys. 

Eduware (ail) 

Visicalr 33 

Desktnp Plan 3.3 

Advanced Visicalc 
(Apple tll) 

Modifiable 0/base 

D B Master 


Se 822 sS massann 


IBM PC (MS-DOS) 


Ward Processor: 
Wordslar (reg. CP/MO 495 
Spelistar 295 


Mailmerge 205 
Super Sort 195 
BONUS PACK 990 
(includes Wordstar 
& Mimerpel 
Word Handler 194 


CP M (Most Formate! 


CP» 150 
Random House Thes 150 
cPATCH 195 
Microtib File Lib 295 
ATl-Pwr tor CP/M 75 
68 POWER 


75 
Wordstar Power 75 
SuperCalc Power ?8 
MBASIC Power 75 
MultiPian Power 75 
dBASE II ?00 


Financial Planner 700 
Bottom Line Strat 400 


BSTAM 200 
Cardbox 245 
Roots/M 19$ 
PlannerCalc 99 


Targel Fin, Modeling — 325 
Palanlir Word Proc — 425 
FMS-80 
Citation card file 250 
Supervyz 150 
Micio B+ t/BASIC 260 
Micro fe {/MBASIC/ — 260 

COBOL 
Smart Key 60 
Smari Print 35 
QuickScreen {/BASIC 149 

MBASIC. dBASEII 

FMS580 
CGRAPH 295 
duTiL 99 
Quickcads 295 
Agri-bus Sottware — 3500 
Prol Time Acct 505 
SuperFile 195 
ZORK I. Il, tli 49 
Deadline 59 
Star Cross 49 
Mathemagic 99 
Pascal Z 450 
Pascal BZ (bus. ver} 450 
Spellbinder 495 
Final Word 300 
Benchmark 499 
Benchmark mailist 250 
CIS Cobol BSD 
FORMS 2 200 
FORTH 79 139 
CROSSTALK 195 
ZiP(C ot M-BASIC} — 160 
ZP io both C- and = 225 
M-BASIC 


StatPack 495 
The Word Plus E 
Textwrier (i 125 
Dalebook 295 
Mileslone 295 
Job Files (Proj. Cost) 500 
Pearl 1 ts 
Pearl 2 205 
Pearn 3 495 
Personal Pearl 295 
The Quad 495 
Quick N Easy Pro 395 
MaiMan 125 
Quick 'N Easy Gen 295 
CAT FORM 400 
Encode /Decode 100 
Diagnostic Ii 125 
Term Ii 200 
Disk Doctor 100 
Disk Edit 100 
Scralch Pad 205 
Move-it 125 
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CORONA EUN NEW LOW PRICES! 
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NO COMPUTER | es iS 
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Uasy wheel, lener- -quaity. nieriaces al CoU | uiuos unde " an rices 11 MByte Hard Disk EAGLE-PC—Fuliy IBM-Com- a 
Seral & parallel models al ~ en - Special: ew p TISE! List §5495.......... $ CALL pahible le. Datacheg keyboard 
mts Mo less an 18 pont-whe ep TOO LOW TO ADVER | | IBM-PC 64K [Hs PC 64K 105 keys, 24 users re COLUMBIA 1600 accep a 
| S6 95 each List TP A, GEMINIS simia bul 15” carnage Even m ML T i 320K |. esvenskee $c LL software. 128K. B expan: 
NEW: Tractor "s $129 | «stt. 77 | two apples EAGLE-1600—Uses 8086 | Sion stots! NEW: $3,000 
| easy retro- A eee | color board SCALL faster than IBM-PC $CALL | FREE SOFTWARE: SCALL 
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Mannesmann: Tally MT-1501. 


rial AND -n 
hese leatures: serial AN | 
| No other printer can match vem S6 dard dot graphics P ad A 


| ndard. 1 | 
| cian qe panel programming — veri 
| Er construction. TRACTOR INCLUDE Tem me "i. 
MT 160 L: ail features of MT-160! plus LETTE 

_ ay "— i! 
Exceptional DUY «orent CALL! 


CORONA PC 


The quality you expect from Corona — ata 
price you can afford! 128K RAM standard. 


—— — 


internal hard disk 4 expansion 
a. 83-key keyboard. serial & parallel 
ports High-resolution graphics. standard 
(640x325 pixels)! Both MS-DOS and CP/M 
86 included. GW-BASIC. GSX qraphics 


lk ———EDE software and word processor standard 
LIST $2.999..  SCALL 
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Brother a 


A 


HE MONT 


EAGL 
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localtime(&t) returns a pointer to a 
structure of the same kind, but with 
local time instead of GMT. Finally, 
the function asctime() accepts a 
pointer to a tm structure and returns 
a string of the form 


Wed Apr 13 21:13:30 1983 n \ 0 


It would also be nice to have available 
the date command (described in sec- 
tion 1 of Volume 1), which elicits a 
string in this format; or which, if 
typed with an argument, is used to 
set the system clock, as in 


date 8304132113.30 


which sets the date shown above. 
Users who do not already own a real- 
time clock may find tíme( ) and stime() 
convenient primitives, for a count of 
seconds can be maintained using 
simple hardware (or no new hard- 
ware at all, if interrupts are available). 
Owners of real-time clocks might 
prefer that locaitime() had been the 
primitive function because it seems 
silly to have to implement tima{) by 
reading a date that is then converted 
to seconds since 1/1/1970, only to 
hand this back to localtime( ) ta get the 
date again. However, the conversion 
to seconds is no big deal, and the 
transformation is a useful one to 
make in any case. Many interesting 
problems, from appointment sched- 
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uling to keeping track of the planets, 
involve computing the duration be- 
tween two points in time; this is a far 
more natural operation when those 
points are represented as elapsed 
seconds from a common epoch than 
when they are encoded in the 
asctima( ) type format that is admitted- 
ly more suitable for display. 


Difficulties Acknowledged 
Functions like sin() or strcat() are 
clearly indifferent to the operating 
system under which they are in- 
voked; translation from Unix to 
CP/M will be an issue only for func- 
tions that call on the Unix system in- 
terface, As I stated earlier, system 
calls that deal with concurrent pro- 
cesses, or that depend too intimate- 
ly on the structure of the file system, 
will be inappropriate for CP/M. The 
difficult ground occurs with Unix 
functions for which an analogous, 
but not identical, service makes sense 
for CP/M. For example, chdir( ) 
changes the default directory under 
Unix and could be used under CP/M 
to log a different drive or user num- 
ber. Likewise, the Unix system calls 
access( ) and slal( ) retrieve information 
about a named file and could be 
mapped into CP/M lookalikes. The 
appropriateness of doing this is part- 
ly a subjective matter; you may feel 
comfortable with the identification, 
or the analogy may seem strained by 


ith a 
pold characters 5 


the attempt to ignore the underlying 
differences of the file systems. It is 
easy to state criteria for translation— 
the meaning of the function is pre- 
served, and the result works well in 
the new environment. The hard part 
is judging that these conditions are 
met in specific cases. 

An example of a bad translation 
might be instructive. The system call 
unlink(), which deletes a file from a 
directory, is entirely at home under 
CP/M, and ! adopted it without 
hesitation, Suppose I want to do the 
same with its companion call link 
(oldname, newname), which creates a 
directory entry "newname" as a 
synonym for the already existing file 
"oldname", CP/M does not allow two 
names for the same file, but if I get 
rid of the old one, then I will have 
merely renamed the file. Should I 
coerce link() into performing the 
renamef ) function under CP/M? Clear- 
ly, no, The essential idea of linking 
has been destroyed along with the 
original file name, Common practice 
is to coin the new function rename ), 
as in BDS, Supersoft, or Aztec C. 


Other Inheritances 

Beyond the standard library, most 
of the CP/M C compilers support I/O 
redirection and the argc, argy conven- 
tion for command-line arguments. 
The redirection itself is quite easy to 
achieve, but pipes are more trouble- 
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some to implement, and only BDS C 
does it, so far as l'm aware. It's easiest 
to have each program run to comple- 
tion and deposit its entire output in 
a temporary file, to be used as input 
by its successor. But a more foolproof 
way is to limit the output of in- 
dividual programs—to avoid filling 
the disk—even though this adds the 
burden of round-robin management. 

Command-line arguments are also 
easy to provide, except for the minor 
detail that CP/M refuses to let you do 
it! There's no legal way to capture, in 
argv[0], the name by which a program 
is invoked; thus, phrases like 


iffarge==1) | 
printf(“usage: Ses filename M", argv[Q]); 
| exit( ); 


cannot be used with CP/M. Much 
more annoying is CP/M's insistence 
on mapping its command line to up- 
percase; this makes it impossible to 
run a Unix C program in which the 
command-line switch -a has one 
meaning while -A has another. 

Devices as files: One of the out- 
standing features of Unix is its 
uniform syntactical manner of ad- 
dressing files and devices. Some of 
the C compilers, including Aztec C, 
support this to a limited extent: the 
names con:, lst:, rdr:, and pun: cor- 
respond to the logical CP/M devices 
so named. It is legal to open the 
listing device for output: 


FILE *íst, *fopen( ); 

If((lst = fopen("Ist:;w")) == NULL) ( 
iprinti(stderr, cannot open Ist: device N^); 
exit( ); 

} 


Then you can send formatted output 
to the printer: 


tprintf(lst, "The square of ed is Yod Vi" V 1*1), 


What is really wanted is the ability 
to incorporate arbitrary new devices 
into the file system; by writing a set 
of drivers and associating them with 
a name, I should be able to "open" 
the named device, read from it, and 
write to it using standard library 
functions. Further, writing the 
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drivers should be sufficient; I should 
not be required to recompile the stan- 
dard library. 

This could be achieved in the 
following way: a standard source file, 
devices.c, could be used to house all 
device drivers, these being, for each 
device, the appropriate "flavor" of 
open(), close(), read(), write(), and 
Iseek| ). The compiled form, devices.o, 
would be available on the disk for 
linking. 

We might find, in devices.c, a struc- 
ture such as the following: 


struct dev { 


} 


f 


char *name; /* device name */ 

int(*open))  /* open function */ 
int (*close( ); —/* close function */ 
int (*read)(; — /* read lunction */ 
int (*write( ; — /* write function */ 
long (*IseekK ); /* iseek function */ 
dev] = i 


("plotter";pl. open,noper.pi read, 
pl_write,noper}, 


(NULL,NULL,NULL,NULL,NULL,NULL} 
/* mandatory last entry */ 


Finally, 
the reason 
fo buy a 
computer 
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The function names pl_open,... 
would be declared ahead of the struc- 
ture definition. A null function, 
noper( }, simply returns 0 when called. 

The standard library function 
open ) must be written so that a given 
name that is neither a file name nor 
a CP/M device name (e.g., con:) can 
be associated with an external device. 
If the name corresponds to entry n 
in the device array dev[|], the file 
descriptor returned by open() is 
n*MAXFD, where MAXFD is the 
number of file descriptors reserved 
for files and the CP/M devices. The 
search loop might appear: 


for (i20; dev[ i name f= NULL; i++) 
if (stremp(name, dev[ i .name) == 0) 
return (i+ MAXFD); 
return (-1); 


The other standard library func- 
tions, such as read( }, must know how 
to use this file descriptor: 


read(fd, buf, n) 
int fd, n; 

char *buf; 

{ 


if (id > = MAXFD) 
return (*dev[fd - MAXFD].read)(fd, buf, n); 
Restrictions [Inherent in CP/M 

Beyond CP/M's mapping of com- 
mand-line arguments to uppercase 
and its refusal to turn over the pro- 
gram name to afgv[0], some other 
problems are hard to get around. 
Perhaps the most vexing of these is 
that CP/M denotes the end of a line 
of text by a carriage return followed 
by a linefeed. Unix employs just the 
linefeed. The problem has its origin 
in the teletypewriter code: the car- 
riage return and the linefeed cor- 
responded to physical actions on the 
teletypewriter; a separate newline 
code should denote the beginning of 
a new line. As it stands, both CP/M 
and Unix behave reasonably. 

I suspect that implementers must 
agonize over how to handle this sit- 
uation. For simplicity, consider out- 
put only: we might want to arrange 
for putc() to write a carriage- 
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return/linefeed pair when given the 
newline argument (LF). But then 
putc(} behaves improperly when we 
use it to write a binary file. Aztec C 
provides two versions of putc(); the 
second version expands newline 
characters to carriage-return/linefeed 
pairs, while the first does not. In 
C/80, a file is opened in either text or 
binary mode; this determines 
whether newlines are given special 
treatment on output. 

My own inclination is to avoid all 
special handling of the newline char- 
acter: when writing 'W to a file or 
device, simply write the lone charac- 
ter as it stands. You can always pass 
text files through a trivial filter that 
expands the newlines to carriage- 
return/linefeed pairs. In the case of 
certain devices, such as the console, 
the lack of expansion is a nuisance, 
and it would seem that you should 
allow drivers for particular devices to 
prescribe special treatment of par- 
ticular characters. This is what Aztec 
C does for the CP/M devices con: and 
Ist:. Alas, that interfered with my at- 
tempt to perform even low-level I/O 
to the Ist: device (an Epson printer) 
for graphics control. 

Actually, 1 like the idea of having 
the device drivers rather than the for- 
matting function printf) (or worse yet, 
write{ )) perform the expansion them- 
selves, What is needed to resolve my 
graphics problem is simply another 
device name for the printer—one that 
exercises the same communication 
ports, but with a binary protocol. 

À related problem occurs with 
detection of the EOF (end of file) con- 
dition. Under Unix, a file may con- 
tain any integer number of bytes, and 
it is possible to read a file down to the 
end using a loop such as: 


while (read(fd, &c, 1)) { 


| 


Because read{ ) returns the number of 
bytes actually read, a returned value 
of 0 signifies EOF. Under CP/M, files 
have physical lengths equal to some 
integral number of 128-byte sectors. 
A text file might not end on such a 
boundary; the CPMEOF (Control-Z) 
character is used to ‘delimit the end 
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of the file. In the unlikely event that 
one were reading a text file a byte at 
a time using read() it would be 
necessary to modify the loop shown 
above: 


while (read(fd, &c, 1) && c = CPMEOF) | 


} 


Some Actual CP/M C Compilers 
There are quite a few C compilers 
around, three of which I’ve used to 
a significant degree: small-c. BDS C, 
and Aztec C. Each is remarkable in 
its own way. They will serve as illu- 
strations of how C has been imple- 
mented for microcomputers. 


The small-c code 
generator produces 
assembly mnemonics 
for the 8080 but can 
be made to produce 
mnemonics for other 
processors as well. 


small-c: small-c is a subset of the 
C language and was created by Ron 
Cain, who simply wanted a compiler 
for his home computer. It is de- 
scribed in his article "A Small C Com- 
piler for the 8080s" (see Dr. Dobb's 
Journal, Number 45) The small-c 
compiler is written in small-c and is 
fully compatible with Unix C. It had 
to be; the first working version was 
compiled on a Unix system. 

Small-c has char and int data types 
and pointers to each of these; there 
are no floats, longs, multiply-dimen- 
sioned arrays, or structures. Control 
statements include if, else, and while; 
there is no for, do, or switch. Only a 
subset of the operators is supported, 
not including &&, ||, or the assign- 
ment operators +=, “=, etc. None- 
theless, the language is clearly useful: 
it served to write its own compiler. 

Although it was not originally in- 
tended for CP/M, a CP/M version of 
small-c is available from the Code 
Works of Santa Barbara, CA. This in- 
cludes full source code for the com- 
piler, which is in the public domain, 
and a run-time support library, which 
is copyrighted. Many extensions of 
this compiler have appeared, includ- 
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DIGITAL ENTRY SYSTEMS 

27 Spruce Street 

Waltham, Massachusstis 02154 
(817) 899-6111 


GENERAL MICROCOMPUTER 
Georgetown Center 

52303 Emmons Road. No. 26 
South Bernd, Indiana 46637 
(219) 277-4972 


INTECH GROUP 

Rayal Commerce Center 
2025 Royal Lane 

Dallas, Texas 75229 
(214) 241-1717 


KALTRONICS 

702 Landwehr Road 
Northbrook, Illinois 60062 
(312) 291 1220 


MICROAMERICA 

21 Pulnam Street 

Needham, Massachusetis 02194 
(617) 449-5807 


MICRO DISTRIBUTOR 

11794 Parklawn Drive 

Rockville, Maryland 20852 

(301) 468-6450 or (800) 638-6621 


MICROWARE DISTRIBUTORS INC 
20415 S W Blanton Avenue 

Aloha, Oregon 97007 

(503) 642-7679 


MONROE DISTRIBUTING. INC 
2999 Payne Avenue 
Cleveland, Ohio 44114 

(216) 781-4600 


PARAGON SALES 

780 Charcot Avenue 

San Jose, California $5131 
(408) 263-7955 


PREMIER SOURCE 

18380 Enterprise Lane 

Huntington Beach, California 92648 
(714) 842-2208 


STAR DATA, INC 

3031 E indian School Road, Sule 16 
Phoenix, Arizona 85016 

(602) 955-9233 


SYSPRINT. INC 

777? Soulh Central Expressway 
Suite 2A 

Richardson Texas 75080 

(214) 669-3666 


TRANS ALASKA DATA 
SYSTEMS. INC 

200 Cenler Court 
Anchorage, Alaska 99502 
(807) 561-1776 


TOSHIBA 


Toshiba's P1350. dependable automated sheet feeder. 


It's the three-in-one printer that And asks very little. Show E you giyo 
gives you so much because it offers The suggested list price of Toshiba's P doodi eiit 
so many choices. spectacular three-in-one , e Mavors 
Choose rapid-fire letter quality P1350 printerisjust @ sand > TENDER ANGES iN: 
printing at 100 CPS. $2195, plus options of Information Systems Division 
Or draft quality printing at your choice. 2441 Michelle Drive, Tustin, CA 92680 
speeds up to 192 CPS. So find out how much Or call toll-free: 1-800-457-7777 
And the P1350 prints graphics, too. you can get for so little. t 
It gives even more. Write Toshiba America, <á 
More pins (24) in the printhead than Inc. today. 4 


anyone else for a 180-dot-per-inch 
density pattern with a single pass. 
More choices of pitches and char- 
acter fonts. 
Plus more reliability, more per- 
formance, and more paper feed 
options, including Toshiba’s ultra- 


“NO OTHER PRINTER GIVES SO 
MUCH,YET ASKS SO LITTLE? 


TOM WATSON, golf professional 


MODEL. TOSH X BA 

P1350 
PRINTING SPEED 100 CPS — Lettar Quality 

192 CPS - Draft Quality TN 
& OF PRINT 
HEAD PINS 24 
POPULAR FONTS Prestiga Elite, Courier l0, 

Dara Processing 
CARRIAGE SIZE 15" - 132 characters at 10 pitch 
GRAPHICS Yes - 180 x 180 dots per inch 
PAPER FEED Bi-directional Tractor 
OPTIONS Automatic Shest Faeder 

(ultra relisble-zound dampening) 
INTERFACES Centronics (industry standard) 


RS8-232C (industry standard) 


COMMAND SET Qume Sprint 5 compatible 


COMPATIBLE WITH IBM, DEC, Apple, and othar microcomputers 


PRICE $2195 


In Touch with Tomorrow 


TOSHIBA 


For further information,contact: Information Systems Division TOSHIBA AMERICA, INC.,2441 Michelle Drive.Tustin,CA 82680 
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ware for your IBM PC, CP/M or Apple Computer at the lowest 
possible prices. And we maintain a complete technical department 
to assist you before, during and after your system purchase, Not only that, we 
offer same day shipment on mos! itams and we accept Visa, Mastercard and 
also American Express. We'll even pay the shipping charges if you send 
us a money order, cashiers, company or personal check. Purchase orders 
are gladly accepted from qualified organizations and we welcome dealer 
inquiries, Call Diamond today, you'll be glad you did. 


. TO ORDER CALL TOLL-FREE 1-800-227-0545 
‘Diamond Software Supply 44 tare Pan Ave Suite 123 > Oakland. CA 94510 
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. ,  Forprice quotes, information, or in California call 1-415-883-7676. We credil your order for 


N 


262 August 1963 © BYTE Publications Inc 


the call. Technical Department (415) 803-7678. International Telex 338139 (atin. 149) 


Support, Service and Price. 


Shipoing/ Handing UPS surface $3.00 plus an additional $3.00 por itam for UPS Blue. 
COD. orders add $4.00. For personal check allow Z weeks for delivery. AU Heme subject 
to availability, prices subject to change wilhout notice. Call residents please add 
6555. sales tax. "IBM jga registered trademark of international Business Machines 
CPM is a registered trademark of Digaal Research. 
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ing C/80 by the Software Toolworks 
of Sherman Oaks, CA, which imple- 
ments a more complete subset and 
produces more efficient code. 

Besides providing the student an 
extraordinary opportunity to probe 
compiler internals, small-c has the 
advantage of being easily transported 
to other machines. The code genera- 
tor, as written, produces assembly 
mnemonics for the 8080; it is a sim- 
ple matter to arrange for it to produce 
mnemonics for other processors as 
well. This has been done a number 
of times; I did it for Texas In- 
struments 9900, and my article 
"Small-C for the 9900" (see Dr. Dobb's 
Journal, Number 69) gives some 
pointers on what's involved. 

BD Software C: BDS C was one of 
the early entries in the CP/M world 
and was the first (so far as I know) 
to adopt K&R as its guiding docu- 
ment. Despite this, it is not entirely 
compatible with either the language 
definition of Appendix A or the con- 
ventions of the standard I/O library. 
For example, BDS C assigns the oper- 
ators && and || equal precedence, 
whereas the much-photocopied page 
49 of K&R shows higher precedence 
for &&; thus, an expression such as 


a«b || c==0 && d>2 


will be evaluated differently by BDS 
C and regulation C. A declaration of 
the form 


char (*bitmap) ROWSIZ]; 


is useful for preparing bitmap to 
behave like a two-dimensional array 
without reserving storage space in 
advance; but according to the man- 
ual, BDS C will treat the declaration 
as equivalent to 


char *bitmap[ROWSIZ]; 


which is totally different. There is 
also the business of standard library 
functions like fopen() and read() be- 
having differently than their identi- 
cally named K&R counterparts. 
These incompatibilities, while un- 
fortunate, are not severe; with 
modest effort, a BDS C program can 
be converted to run under Unix. 


LET THE “ANGEL? DO THE 
WAITING P— M 


& Leda lo indicale power, transmision 
and reception simus, bufler activities, 
page number etc 


SKIP and REPRINT provide independant 
page controls fo reprinl poriians of 
documentation 


40 Pin Expansion Bus available ior 


Juture eapanslont "A 


COPY prides conmwenieni one hey opem- 
thon for single copy cr multi-copy of tex ~ 


J enlemaily accessible Dip Switches [or 
tovdrale, device type, end parallel and 
serial selections. Selections can br rude .. 
withoul losing bulle; 


Connect an "ANGEL" between your com- 
puter and your printer, and let the "ANGEL" 
do the waiting .... 

Your valuable computer spends 95% of its 
time waiting for the printer to catch up...and 
while the computer waits, the payroll con- 
tinues, 

The computer sends data to the "ANGEL" 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your corn- 
puter is free to continue working without in- 
terruption. 

A USER WRITES: 


f antton "- ealend the useful com 

rende lo more than 10, including hex 
independant PAUSE and HOLD con. 
irois to suspend transmission and recep- 
lien 


"ANGEL" is compatible with almost all Micro-Computers, including IBM, Appie, TRS-80, Vector Graphic, NorthStar, Altas, 


Xerox, Heath, Zenith, NEC, DEC. etc, with RS-232 serial, Hardware or Centono compatible parallel interface. 
The manufacturer reserves the right to change the product specification. 


OC ^ G ..And think of these other possibilities: ANGEL, The Intelligent Buffer, features: 
| tied the "ANGEL" with my Altos HEX DUMP. Display or printout every bit 64k Byte Memory Siz 

system connected to an Epson MX-100, of data your computer sends out to the E m P - und si " 

both set at 9600 baud. Without the printer in an easy-to-read Hexidecimal and ~ OUr cm Esa m one unit: 


f reeieopeis rmembmne key nelches 


Two 20 Pin Edge Connectors lor parallel 
inpul and output 


“ANGEL” it takes 30 minutes to print 210 


doctors' requisition forms. With the 
"ANGEL" installed, my computer is free 
after 90 seconds." 


With “ANGEL'S” self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 

PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the pum to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11. Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 10. 


ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 
Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
(S-S,S-P,.P-S.P-P). The "ANGEL" is com- 
patible with almost all Micro-Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. 
The "ANGEL" has a full one year limited warranty. 
THE "ANGEL" WILL NEVER KEEP YOU 
WAITING! 


- Parallel to Parallel 
- Serial to Parallel 
- Parallel to Serial 
- Serial Baudrate from 110 to 19.2K Baud 
- Single, Multiple and Continuous Copy 
- Clear/Reset 
- Pause/Hold 
+ Page Skip 
- Page Re-print 
- Page-Pause 
- Hex-Dump 
- Self-Diagnostics 
- Space Compression to extend the effec. 
tive buffer size to more than 1 28K 
- Price - $295.00 


CALL TOLL FREE 1-800-323-3304 
| OR SEND CHECK OR MONEY 
| ORDER TO LIGO RESEARCH 
| Please rush me { ) 'ANGEL(S) @ 
| $295.00 each 
| Sub total 
| Y^ Add 6% U.S. sales tax 
| Delivery charge 
| — | TOTAL -e À— 
PAGE REPRINT HEX DUMP | Charge my () VISA () MASTERCARD 

MY ACCT. 8 IG 
Ligo Research, Inc. » 336 E. 159th St. © Harvey, IL 60426 * 1-312-331-8797 © In Canade 1-416:859.0370] EXPIRATION DATE 0. 
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Conversion in the opposite direction 
will, in general, be far more difficult, 
owing to BDS's lack of long ins, 
doubles, floats, static variables, and 
initializers. 

On the positive side, the BDS C 
compiler is exceptionally well suited 
to the CP/M environment, Its library 
is equipped with the special func- 
tions you really need to use the 
machine: inp() and outp() for doing 
port I/O, bdos( ) and bies{ ) for commu- 
nicating with the operating system, 
and convenience functions like kbhit( ) 
for testing console status. 

More important, the compiler is 
written in assembly language and 
optimized to give acceptable perfor- 
mance even on a relatively slow 8080- 
based microcomputer. (I've never 
seen another compiler under CP/M- 
80 that could match its speed of com- 
piling and linking; debugging ses- 
sions can be quite lively, which ts 
normally only true with interpreted 
languages). 

Aztec C: There are two compilers 
| use nearly every day: one runs 
under Unix version 7 on my com- 
pany's own 68000-based microcom- 
puter, and the other is the Aztec C 
compiler that runs on my home Z80 
system under CP/M. I routinely move 
code between the two machines and 
find that, except for allowable array 
sizes and execution speed, the 
behavior in each environment is the 
same. We have more than upward 
compatibility here: in the domain of 
applications programs, we are close 
to functional equivalence. 

Aztec C supports all language fea- 
tures defined in K&R Appendix A ex- 
cept bit fields. A healthy subset of the 
standard library is supplied, along 
with source code. Even the mathe- 
matical function library, except fur the 
Besse] functions, is provided. That 
works out well for me, because many 
of the applications programs | write 
involve FORTRAN-style number 
crunching, 

Actually, the treatment of the 
scientific-function library has been 
done especially well and deserves 
elaboration. You might suppose that 
writing routines for sine and cosine 
is not such a difficult task, but there 
are many pitfalls for the unwary. The 
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Unix C implementers took this prob- 
lem seriously and based their code 
upon the mathematical treatise 
"Computer Approxunations" by Hart 
et al. The implementers of Aztec C 
likewise turned to expert authority 
for guidance, employing the more re- 
cent work Software Manual for the 
Elementary Functions by Cody and 
Waite. 

This book contains a series of 
recipes for writing the standard FOR- 
TRAN scientific functions. It also pro- 
vides a testing program for each of 
the functions, whereby the final ac- 
curacy may be assessed. Out of 
curiosity, I applied these tests to 
Microsoft FORTRAN and obtained a 
surprising result: nearly every func- 
tion, in both single and double preci- 
sion forms, shows excessive loss of 
accuracy over at least some interval 
of its domain. Aztec C, having 
passed these tests (in translated 
form), may be considered reliable for 
accurate scientific computation. 

Aztec C is somewhat weaker than 
BDS C in its CP/M interface. The 
function getchar( ), for example, buf- 
fers input until a carriage return is 
detected; it would be more conve- 
nient, as in BDS C, to have getchar ) 
return its value upon receipt of a 
single character. The buffering action 
is also performed under Unix, by the 
way; there, you get around it by turn- 
ing on a flag called CBREAK that 
forces keystroke response. It can be 
circumvented in Aztec C as well, by 
redefining getchar ) or creating a new 
function, such as 


#define getkey()  bdos{1) 
or else 
#define getkey() ^ bdos(GOxIf) 


depending on the effect you desire. 


Furthér C Compilers: Guidelines 
for Implementors 

Several new C compilers have re- 
cently appeared, and more may be 
expected to follow. [n what ways 
could these improve on what has 
already been achieved? Of course 
they must be complete implementa- 
tions; if Aztec C can do this, what ex- 


cuse is there for providing any less? 

Portability has to be a main con- 
sideration, especially given the 
emergence of progressively more 
powerful microprocessors. À formal 
standard is clearly needed; until it ar- 
rives, common sense suggests to me 
the following simple rule: do not re- 
define any of the functions appear- 
ing in sections 2 and 3 of The Unix 
Programmer's Manual, Volume 1, 

The temptation to alter a function 
definition must occasionally be very 
great, as in the case of omitting argo 
from execi( ) or making the n in readí(fd, 
buf, n) stand for a number of sectors 
rather than bytes (both offenses are 
seen in BDS C). In the latter case, an 
alternative would be to coin a dif- 
ferent name—say, secrd(} instead of 
read( )-or, following the example of 
Walt Bilofsky, the implementer of 
C/80, retain the meaning of read(íd, buf, 
n) but restrict n to be a multiple of the 
sector size. A little discipline is all 
that's required. 

The discussion of the preceding 
sections reveals the Unix standard 
library as a rich source of ideas for 
attractive features. Can system() be 
done in a tasteful way? Can anything 
useful be done with interrupts 
(SIGNAL(2) or communications 
(PKON(2}, PKOPEN(3))? 

Bear in mind the role of C as a 
"high-level assembler" It is intended 
to allow efficient access to the 
features of the underlying machine, 
to provide the capabilities of an as- 
sembler with the advantages of an ex- 
pressive syntax. BDS C has set a fine 
example with rapid compilation, 
modest object-code size, and appro- 
priate library enhancements such as 
inp() and outp(), bios() and bdos{). 
More can be done. 

The ability to open devices as files 
has already been discussed. This pro- 
vides a uniform interface to the 
device, which can be used freely in 
C programs, The drivers are easier to 
write and maintain in C than they 
would be in assembly language. An- 
other area that suggests itself is sup- 
port for ROM-based applications. 
Many compilers allow specification of 
addresses for code and data areas, 
but that is only part of what's re- 
quired. There should be convenient 
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In the fast moving, high 
technology world of 
microcomputers, the need 
for high performance 
accessories often gets 
overlooked. 


Discwasher, recognized as a 
world leader in audio/video care 
accessories, understands this 
need and has developed a line of 
computer accessories to allow users 
to get the most from their computer 
hardware. 


The easy-to-use Discwasher" Disk 
Drive Cleaner is both à problem 
preventer and problem solver. Its dry 
format safely cleans single or double- 
sided drives without altering the delicate 
head alignment or doing possible damage 
to rubber drive parts with solvents. 


The Diíscwasher" Computer Cassette Drive 
CareSet.. is a total maintenance package for 
your cassette drive system. It includes both 
the Discwasher* Computer Cassette Drive Head 
Cleaner and the Computer Casselte Drive Mechanism 
Cleaner. Together, these two maintenance units 
can keep the high resolution heads and the critical 
drive system of your cassette drive system in 

| optimum performance. 

The Dis¢washer* DiscKeeper,, is a magnetically 
shielded storage system for floppy disks that 
takes up no more space than conventional folder 
packs. DiscKeeper protects against stray 
magnetic fields which can destroy valuable 
software. Three DiscKeeper sizes provide loss- | 
free storage and protection for transporting any 1 
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mechanisms for excluding unneeded 
parts of the run-time environment, in 
order to minimize the size of the 
compiled object. 

I/O redirection is obviously worth- 
while, but it imposes a definite over- 
head, and there should be a means 
of disabling it when it cannot be 
used. This is always the case for users 
who run under a CP/M front end like 
Microshell, which handles the re- 
direction at a higher level. 

The need for judgment to discern 
features from bugs is illustrated by 
the recent tendency to have the C 
compiler produce assembler output 
targeted for Microsoft's M80 assem- 
bler, despite the fact that L80 is not 
a suitable linker for a language allow- 
ing identifters with 8 significant char- 
acters of mixed case (with the 
M80/L80 pair, you are limited to 6 
characters, and the case distinction is 
lost). Aztec C supports MB0-compat- 
ible output but also provides its own 
assembler and linker that do the right 
thing, and this is what I use even 
though the assembler lacks the 
macro capability of M80. After all, 
with C, ane doesn't make heavy use 
of assembly-language routines; 
when, on occasion, they are re- 
quired, any working assembler will 
do.m 


Matthew Halfant is a mathematician who, as 


senior scientist at Bedford Computer Corp. (Tirrell | 


Hill Rå.. Bedford, NH 03102), is currently involved 
with the analytic representation of typographic fonts, 
He has taught numerous courses in subjects rang- 
ing from programming languages lo microprocessor- 
lased instrument design. 


Heferences 

1. Kernighan, Bnan W. and Dennis M. Ritchie. 
The C Programming Language Prentice 
Hall, 1978 

2. Unix Programmer's Manual, Volume 1, Re 
vised and Expanded Version. Holt, Rinehart 
ano Winston, 1983. 

3 Unx Programmers Manual Volume 2. 
Seventh Edition, Holt, Rinehart and Winston, 
1983. 

4 Cain, Hon, "A Small C Compiler lor the 
8080s" Dr Dobbs Journal, Number 45. 

5, Halfant, Matthew "Small-C for the 9900" Dr 
Dobbs Journal, Number 689. 

6. Hart et al. Computer Approximatons. Robert 
E. Kneger Publishing Company Inc., 1978. 

7 Cody, William J. and William Waite, Software 
Manual for the Elementary Functions, 
Prentice-Hall, 1980. 
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| Accounts Receivable 


* «ales orders with packing slips. 
* invoices from Orders support 


Inventory Control 


a provides ON LINE information to all 
other modules. 


PHONE 
OR 


WRITE i 
a purchase orders with reyiew or suto- For A Bn tee op — o m 
matic ordering mode. Brochure | emultiple discounts and tax rates. 


e back ordering system included. 
© 25 items per bill-of-mnterial. 
©1500 stock items per diskette with 


* alphabetical sorting of customers. 
*supports partial payments, finance 
charges, aged balances, statements. 


Demo $59 


automatic advancement! Complete 
s sales analysis, stock labels + more. System è = = many and 3000 transactions 
| $595 à; 


PEP BUSINESS SYSTEM 


3970 SYME DR., CARLSBAD, CA. 92008 

=æ (619) 434-6023 —-—-— 
Interactive General Ledger 
e automatic posting, complete audit trail. 


* saset depreciation, complete G/L reports: daily journal, 
trial balance, operating and balance sheet. 


You don't have to be an accountant to use it! 


JAILOVWAINI 


Integrated software for MS-DOS Systems: 
IBM-PC & XT * ZENITH Z-106 
VICTOR-9000 © TEXAS INSTRUMENTS PC 


" OLUMBI A Payroll (optional-$200**) 


COMPAQ |, only requires input of hours worked. 


1 | "automatic calculations of pay and 
ERIO | 
senter A/F invoices with automatic "TE " P deductions. 
posting to inventory and purchase | CORONA [| "week, bi-wk., bi-mo. or mo. periods. 
orders. M * keeps complete QTR and YTD pay 
* supports partial payments, aged A/P | journal records end prints YTD info 
balances and earned discounts. EAGLE PC] on check stubs and all reports. 
» monthly check, deposit & petty cash a è hourly, salaried and commission 
"n RAINBOW 


employees. 
| Uses SEBS 9024 carbonless cheeks. 100 


Accounts Payable 


* check writing with automatic posting 
to vendors and bank accounts. 


p 
a uses SAME NEBS 9024 checks. 


for 8080, Z80 


A Run-Time Library 
for Whitesmiths’ C 2.1 


Benchmarks 

1. int to ASCII conv. 

2, Long to ASCII conv. 

3. Long random number 
generator 

4. Double 20 x 20 matrix 
multiply 

5. File copy (l6kb) 


B win Real-Time C 
O withoul 
IMi "YO 2 | hed Umes mis car wit 
AME mi ibas (ies minina ni AL US Pru V1 


ANO = Pht aV MUR aro, 164 UP? n M. s! Dog | deena Var. 
RAG TU de gt os 


KADAK Products Ltd. 


Jj i 206-1847 W. Broadway Avenue 
Vancouver, B,C., Canada V6J 175 
BF teiepnone: (604 734-2796 
Telex: 04-55670 


B Fast execution 

a ROMable 

8 No royalties 

a Fully reentrant 
machine support 

e CP/M file support 

B Error checking 


B Usable with our AMX 
Multitasking Executive 


Real-Time C 
manual only 
source code 


$ 95 
$ 25 
$950 


Intel mnemonic $ 50 
to A-Nalural converter 
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Annotated C 
A Bibliography of the C Language 


You have probably read a great deal 
about the C language, but just where 
can you find the books, articles, and 
reviews that will make this less-than- 
well-known language part of your 
repertoire? 

While struggling to find reviews of 
a C compiler that I was interested in 
purchasing, I thought that other 
microcomputer users might be hav- 
ing the same problem locating infor- 
mation. This bibliography of 100 
items is my attempt to provide some 
guidance to the literature pertaining 
to the C programming language. 

The material is listed alphabetical- 
ly by author in both book and peri- 
odical sections, and I have also pro- 
vided an index to the bibliography by 
subject matter and type of C used 
(where applicable). 

Finally, these are my own opinions 
and do not reflect the views of BYTE. 
For me, C is the language for micros. 
To paraphrase a popular book, "Real 
microcomputers don't use BASIC!" 


Books 

01 Bel Telephone Laboratories 
Inc. Unix Programmer's Manual: 
Volume 1 and Volume 2 (New 
York: Holt, Rinehart and 
Winston, 1983). 

These two volumes contain a wealth 
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by Terry A. Ward 


of information on C and particularly 
its use with Unix. Volume 1 contains 
the system calls and subroutines in 
the standard C libraries and their call- 
ing sequence. Volume 2 has a reprint 
of the C programming language ref- 
erence manual, an article on lint (the 

C program checker), and technical 

tours through the Unix C compiler 

and the portable C compiler by their 
respective authors. 

02 Feuer, Alan E The C Puzzle 
Book: Puzzles for the C Program- 
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall, 1982). 

In this unique book, Feuer presents 
fragments and sections of C code and 
asks, "What does this code do?" Used 
in conjunction with a working C 
compiler and Kernighan and Ritchie's 
book, it provides an excellent way to 
tackle the nitty-gritty of the language 
in an enjoyable fashion. Caution: as 
the author states, “Some of the code 
is atrocious.” Style should be learned 
from Kernighan and Ritchie. Feuer 
provides interesting puzzles to help 
learn the language. Heartily recom- 
mended. 

03 Hancock, Les and Morris 
Krieger. The C Primer (New 
York: McGraw-Hill, 1982). 

This introductory book is paced slow- 

ly for beginners, with numerous 


short examples that depict isolated 

features of the language. There are 

more illustrations in this tutorial than 
in any other C book to help clarify 
some of C's unusual points. 

04 Kernighan, Brian W. and Den- 
nis M. Ritchie. The C Program- 
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall, 1978). 

This is the definitive work on the C 

language. Don't read any further un- 

til you have this book! Topics such as 
pointers are obscure, but the book as 

a whole is excellent. 

05 Plum, Thomas. Learning to Pro- 
gram in C. (Cardiff, Nf: Plum 
Hall, 1983). 

The newest addition to the all too 

meager C book literature. Designed 

to teach programming in C, with em- 
phasis placed upon the program- 
ming of portable C applications. 

06 Purdum, Jack. C Programming 
Guide (Indianapolis, IN: Que 
Corporation, 1983). 

This is another introductory book on 

C, oriented toward using C on micro- 

computers. Most of the programs in 

the first half of the book will work 

with inexpensive subsets of the C 

language, and often the equivalent 

program in BASIC is shown. 

07 Zahn, C. T. C Notes: A Guide to 
the C Programming Language 


Qinco 1978 


* REPUTATION BACKED BY YEARS OF 
EXPERIENCE. 

* PIONEER IN DIRECT TO CONSUMER SALES 
OF MICRO COMPUTERS AND ELECTRONICS 

* MILLIONS OF DOLLARS IN SALES OVER THE 


DISCOUNT 
PRICES 
AGS” 


YEARS " 
DO Prm— Micro Management BUY 
s nomest Systems, Inc. 
2803 Thomasville Road East 
© LARGE INVENTORY Ciro, Diet ia 31728 rs D i RECT 
a NAME GRAND PRODUCTS (912) 377-7120 


It's simple... . 1-800-841-0860 
CALL & SAVE MONEY area AN 


“TELEMARKETING WORKS’ Ga & Info 912-377-7120 
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COMPUTER CORPORATION COM P UTE RS 
CRUS From SCALL 
‘893 MODEL 12 1RS-80,. 2, 5/5263 | VIC 20 COMPUTER 
MODEL 16 TRS-80. .... ..... ‘4012 COMMODORE 64 
ACE 1000 MC-IOTRS80 777777499 | VIC 1541 DISK DRIVE 


COLOR COMPUTER. ,,.,,,.,. CALL 


VIC 1525 PRINTER 


PURE WE SELL THE COMPLETE LINE 
EQUIPMENT AND ACCESSORIES CALL & SAVE 


DATA FLEX 


APPLICATIONS 


ED canana 


NEW 


TP-§ DAISY i 
e WHEEL PRINTER PRINTERS cy 
FROM '489 


FROM '339 


SEAI MICROLINE SERIES 
PRINTERS e80 — *82A  *B3A DAISY WHEEL 
COMPUTER FROM *309 e84P — «92P °93P PRINTERS 


PACE MARK 2350P 


'CALL GEMINI 10 & 15 'CALL 


C. Itoh 


PRINTERS 


ed 
SILVER-REED 
DAISY WHEEL | 


DAISY WHEEL ^ md: E NP 
BSIB - ue l.l MODEMS : 
CALL | 
| COMREX i T" e APPLE BOARDS eJ a pt d VE C 
——— MICRO MODEM | sIBM BOARDS eCAT eAUTO CAT | 3550 SPINWRITER 
TERS SMART MODEM 300 *MICROFAZERS 


eSMART CAT  *APPLE CAT 


'1987 
Verbatim 
DATALIFE 
DISKETTES 
SCALL 


SMART MODEM 1200 'CALL 


'CALL 


Panasonic. 


*PRINTERS 
“MONITORS 


‘CALL 
AINADEK 


MONITORS 


FROM * 178 


PRINTERS 


COMPLETE LINE 
FROM ' 199 


UPON REQUEST 

*DISCOUNT PRICE LIST 

& INFORMATION KIT 
WRITE TO: 

MICRO MANAGEMENT SYSTEMS 
TELEMARKET DEPT. 4 

2803 THOMASVILLE RD. EAST 
CAIRO, GEORGIA 31728 


ALL PRODUCTS WE SELL ARE BRAND NEW 
AMD COVERED BY THE MANUFACTURER'S 
SPECIFIC WARRANTIES. COPIES AVAILABLE 
UPON REQUEST 

WE DO NOT SELL ANY USED. RECONDITION- 
ED, FOREIGN OR INFERIOR MODIFIED EQUIP 
MENT. 


PRINTER CARDS & CABLES 
*MICROTEK DUMFLING GX 


WE SELL iBM P.C. 
COMPATIBLES. — CALL] 
FOR YOUR CHOICE. 


*«GRAPPLER PLUS 


"APPLE "IBM 
OSBORNE | "ATAR) 
eTKS-BO "MORE 
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(New York: Yourdon Press, 

1979), 
A reference manual and tutorial for 
C focusing primarily on the portable 
features of the language. All major 
topics are covered and the book is an 
excellent supplement ta Kernighan 
and Ritchie (see above). Each chapter 
concludes with a concise syntactic 
summary chart. Recommended for 
any C library. 


Periodicals 

08 Anderson, Bruce. “Type Syn- 
tax in the Language 'C' : An 
Object Lesson in Syntactic In- 
novation,” ACM SIGPLAN 
Notices 15(3): 
1980), 

A technical and critical look at C 

directed especially at the "infelicities" 

of the typing of variables in C. 

Anderson considers the syntax of C 

to be messy and irregular. 

09 Anonymous. "Bell Labs’ 32-Bit 
C/UNIX Micro,” Pipes and 
Filters 1(1): 4 (June 1981). 

A brief report on Bell Labs’ MAC-32 

microprocessor chip. The chip itself 

is optimized for data manipulation 

using C. 

10 Anonymous. “BDS C Com- 
piler Version 1.45,” Lifelines 2(9): 
39-4] (February 1982). 

A notification and evaluation of a 

new version of BDS C compiler. 

11 Anonymous. "The C Program- 
ming Language, Mini-Micre 
Software 6 : n.p. (1981). 

A description and brief history of the 

C language, including a review of 

oe and Ritchie's book. 
Ashcraft, Steven E. “Ultra Low 
Level Programming Using a 
High Level Language,” in 
Microcomputer Research & Appli- 
cations: Proceedings of the First 
Conference of the HP/1000 Inter- 
national Users Group, Helen K. 
Brown, ed.; pp. 168-184 
(Elmsford, NY: Pergamon, 
1981). 

This paper describes the use of C in 

the implementation of a driver for 

use with terminal type devices on a 

Hewlett-Packard HP1000 minicom- 

puter. Includes a discussion of the 

advantages and disadvantages of sys- 


tems programming in a higher-level 


21-27 (March 
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language. The C code for the driver 

is also shown. 

13 Beles, P. A. C. "A Coroutine 
Package for C,” Australian Com- 
puter Science Communications 
1(4): 306-309 (December 1979). 

Description of a coroutine package 

for C. An interesting example of the 

extensibility of C. 

14  J|Barach, David R. and David H, 
Taenzer. "A Technique for 
Finding Storage Állocation Er- 
rors in C-Language ms, 
ACM SIGPLAN Notices 17(5): 
16-23 (May 1982). 

Technical description of a tool for the 
diagnosis of allocation errors in C 
programs. Consists of a traced re- 
placement for the standard memory 
allocator, plus a program to analyze 
traces. This technique is said to make 
large programs more robust. 

15  Barach, David R. and David H. 
Taenzer “A Technique for 
Finding Storage Allocation Er- 
rors in C-Language Programs,” 
ACM SIGPLAN Notices 17(7): 
32-38 (July 1982). 

Same article as Barach and Taenzer 

(May 1982), 

16 Birman, H. K., L. N. Rolnitzky, 
and J. R. Biggee. “A Shape 
Oriented System for Holter 
ECG Analysts," in Computers tn 
Cardiology, 1978. 

Use of C in an applicatinn where as- 

sembly language would be used 

traditionally for speed considera- 
tions—medical signal processing. 

17 Bolton, Bill. “Some Useful C 
Time Functions" Dr. Dobb's 
Journal 6(B) 16-21 (August 
1981). 

Mine time and date functions and a 

demonstration program for an 5-100 

hardware clock board are presented. 

18 Brooker R. A. "A 'Datebase' 
Subsystem for BCPL,” Com- 
puter Journal 25(4): 448-464. 

Describes how one wenild organize a 

database structure in a language such 

as BCPL. Contains a useful discus- 
sion of structural considerations. The 
author notes that these ideas should 
be transferable into a C environment. 

19 Burkowski, F. J., W. E Mackey, 
and M. H. Hamza. "Micro-C: 
A Universal High Level Lan- 
guage for Microcomputers,” in 


Proceedings of the IEEE Interna- 
tional! Symposium on Mini and 
Micro Computers (Canada/ 
USA), 1977/1978. 

A description of a subset of C for 

small-computer use. 

20 . Cain, Ron. “A Small-C Com- 
piler for the 8080's,’ Dr. Dobb's 
Journal $45: 5-46 (May 1980). 

This is the original source for the 
small-c compiler. Complete source 
code is included. The language is 
often used by software experimenters 
with this as the basis for modifica- 
tion. Small-c does not support float- 
ing-point, structures or unions, or 
multiple-dimension arrays. 

21 . Cain, Ron, "Runtime Library 
for the Smali-C Compiler" Dr. 
Dobb's Journal #48: 4-15 
(September 1980). 

Source code and description of the 
runtime library for the small-c com- 
piler (see Cain, May 1980). The 
library consists of arithmetic, logical 
routines as well as the I/O functions 
for small-c. 

22 Christensen, Ward. "Full 
Screen Program Editors for 
CP/M-80; Ed Reams Editor in 
C," Lifelines 3(5): 43-45 
(October 1982). 

À review of Ed Ream's public-domain 

editor. À unique feature of the editor 

is the inclusion of source code (allow- 
ing modificatinn and customization 
by the user). Versions are available 
from the C Users Group or from Ed 

Ream. Available in hoth BDS C and 

small-c verisons. 

23 Christensen, Ward. “Full 
ocreen Program Editors: 
MINCE,” Lifelines 2(11); 7-11 
{April 1982). 

A review of the MINCE editor (from 
Mark of the Unicorn) MINCE is 
written in BDS C and includes notes 
for customization. MINCE features 
excellent. documentation, multiple 
edit capability, split-screen editing, 
and other EMACS-type features. 

24 Christensen, Ward. "MINCE 
Revisited,” Lifelines 3(5): 45 
(October 1982). 

Update of earlier review of MINCE 

(see Christensen, Ápril 1982). High- 

lights MINCE's capability for split- 

screen multiple-file-editing capability. 

25 . Christensen, Ward. "The 


The Universal Operating System. 
Finally all the tools for your trade. 


The UCSD p-System" is the first truly universal 
operating system ever developed. Its capabilities allow 
you to develop integrated, high quality applications 
faster and more efficiently with virtually no limit on 
size. And whether it's an IBM PC or Displaywriter, an 
Apple, a DEC, an HP an Osborne, a Philips, a Sage, 

a Tandy, or a TI, the p-System is portable across vir- 
tually any popular micro made anywhere today. Which 
means you can develop your program, on any micro- 
computer, then compile to object code, and 1t's totally 
transportable. 


All the tools you'll need. 

The p-System lets you write your programs using 
any combination of UCSD Pascal? FORTRAN-77 and 
BASIC. Each language operating effectively with the 
others. So you can take advantage of the best features 
of each —in a single program. 

And you also get a completely integrated 
set of software development tools that work 
together to make your job even 


simpler. Including a screen editor, On C e 1 S En ough ] at SofTech 


macro assemblers, a debugger and a print spooler. 
There are also portable graphics utilities mod neis 
code generation — where and when you need it. And 
the p-System provides for dynamic memory manage- 
ment, as well as automatic linking, multi-tasking, 
and more. 


Truly universal, truly efficient. 

When we set out to develop the p-System, we 
wanted it to be truly universal, truly portable, truly 
efficient. And we weren't going to be satisfied with 
anything less. We didn't think you would be, either. 

So now you can get all the tools you'll need to 
eeu 1 eem aster. Less expensively. More 
dependably. For a much larger market. 

All at the same time. 

All on one micro. 

Finally, once is engin. 

r product information or information on 
how to get a copy of the p-System Applica- 


Final ly, tion i or write to us 


SofTech Microsystems - 16885 West. Bernardo Drive « San Diego, Calif. 92127 - (619) 451-1230 


*LIniveraa! Operating System ia a trademark of SorTech Mleragysiers Ine. ICSD p-System and L'USD Paeenl arc tradomarks of the Rogunts of the University of California 
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Make your 212A modem 


172 


for half the cost. 


Your Design Problems are Over 


Now available to you are the LS! 
circuits and-software know-how needed 
for your own design and implementa- 
tion of an operational Bell 212A 
compatible modem — all from one 
experienced source, Exar 
Exar Delivers the Solution 

First, you get high techno 
quality IC's that form the heart of a 
212A modem. The XR2123 CMOS 
Modular/Demodulator provides the 
1200 BPS PSK function, the XR14412 
modem system performs the 300 
BPS FSK modulation/demodulation 
function required for 212A compatibil- 
ity and the XR2120 switched capacitor 
filter, also CMOS technology provides 
the 1200 and 300 BPS filtering 
requirernents for the modem. 

But, Exar does not stop there. In 
order to implement these devices into 
a compatible Bell 212A modem, we 
have devised a simple and cost effec- 
tive trouble-free way to evaluate thern 
in a system. Exar can provide you with 
amodem evaluation kit including 
these three devices, along with all the 
necessary supporting components, PC 
board, schematic and operating instruc- 
tions to minimize your design task. 
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Cut Costs, Reduce Space, Improve 
Reliability 
By getting our C's along with our 


know-how you make sure your 

modem will be right. — 
With our LSI 1200 BPS 

components, you get PSK 

a modern for about ie 


half the 


reliability is 
improved 
because our | | 
LSI circuits reduce the 
number of necessary 
parts and the space to 
house them. 
More Modem Solutions 
Exar provides modem solutions 
for a wide variety of applications, from 
telephone communications compati 
with Bell and CCITT standards to high 
speed transmission over twisted-pair 
wires. Modem types available included 
are Bell Standard 103 (300 BPS FSK), 
202 (1200 BPS FSK), and 212A 
circuits as well as CCITT compatible 
V.21 (300 BPS FSK),V.22 (1200 BPS 


| XA-2123 1200 BPS PSK 
MOD/DEMOD 


, ¥A-14412 300 APS FSK 
MOD/DEMOD 


~ XR-2120 FILTER 


He 


PSK), V.23 (1200/75 BPS FSK) and 
V.26 (2400 BPS PSK). 

To round out a complete design 
Exar provides RS-232 line drivers and 
receivers for interfacing and a wide 
range of op amps to perform amplifi- 
cation and signal conditioning 


functions. 


XR-2120 
FILTER 


TELEPHONE 
LINE 


2124 Compatible Modem 


The Solution is Available Now 

Just send the coupon below or 
give us a call. You'll get everything you 
need, including our compilation of 
modem design and technical data, 
called the Modem Data Book. 

50 let Exar get your modem 
design going. Send us the coupon 
today. | 


Help me make 
my modem! 


O Send me the Exar 
Modem Data Book. 


C] Also, send me more information about 
the Modem Design Kit. 


750 Palomar Avenue 

Sunnyvale, CA 94088 

Tel. (408) 732-7970 TWX 910-339-9233 
For telecommunications, industrial, 

medical and military IC applications 

...EXAR Goes One Step Further. 
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CP/M Users Group Volume 48: 
Catalogue and Abstracts," 
Lifelines 1(10): 15-16 (March 
1981). 
À description and abstract of the BDS 
C "sampler" disk available from the 
CP/M Users group. Programs include 
LIFE, the AWARI game, and a pro- 
gram to "tabify" source code. 


26 Cotton, G. “A Master Disk 
Directory" Interface Age 6(11): 
104-105, 162-167 (November 
1981). 

Describes a small-c program for a 

master disk directory for CP/M sys- 


tems. Features include wild-card 

characters and enhanced human- 

interface characteristics. Source code 
is given. 

27  Datapro. “An Introduction to 
the 'C' Language, Applica- 
tions Software Directory (Delran, 
NJ: Datapro Research, 1980). 

A reprint and adaptation from C 

Notes: A Guide to the C Programming 

Language by C. T. Zahn (Yourdon, 

1979), Contains a description of C 

with emphasis on the language's por- 

tability. Features examined include 
syntax, declarations, initializers and 
statements, machine dependencies. 

28 Dobyns, Barry A. "MINCE: 
Not Just Another Editor" Dr. 
Dobb's Journal 6(4): 48-52 (April 
1981). 

A review of MINCE, an advanced 

full-screen editor written in C. The 

source code for MINCE can be pur- 
chased as well. 

29 Elliott, Conal. "A Very General 
Problem-Oriented CAI Sys- 
tem," Behavior Research Methods 
and Instrumentation 14(2): 
165-169 (April 1982). 

A description of a psychology CAI 

pos. written in C, 

Feuer, Alan R. and Narain H, 
Gehani. "A Comparison of the 
Programming Languages C 
and Pascal" ACM Computing 
Surveys 14(1): 73-92 (March 
1982). 

The authors examine two popular 

languages—C and Pascal—in terms of 

their design philosophies, their han- 
dling of data types, the programming 
facilities they provide, and the impact 
these facilities have on the quality 
and reliability of programs. Finally, 
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the authors consider the various 
types of tasks in which these lan- 
guages can be applied. C is favored 
for operating systems and utilities 
programming. Neither language is 
deemed suitable for business pro- 
gramming. Pascal is favored in scien- 
tific programming because of its 
greater safety. 

31 Fiedler, David, ed. UNIQUE 
(formerly The UNIX* Software 
List) (Info Pro Systems, POB 
33, Bast Hanover, N] 07936). 

A monthly newsletter devoted to 

news, announcements and analysis 

of the Unix-C marketplace. 

($20/year), but it includes news and 

information not otherwise available. 

Useful for keeping track of this 

volatile topic. 

32 Fitzhorn, Patrick A. and 
Gearold R. Johnson, "C: 
Toward a Concise Syntactic 
Definition" ACM SIGPLAN 
Notices 16(12): 14-21 (December 
1981). 

The paradox of C as a systems im- 

plementation language vis-à-vis its 

"vague (and sometimes incorrect)" 

grammar description is discussed. 

The authors present a definition of C 

that incorporates into the syntax 

many of the semantics currently de- 
scribing the language. Advantages to 
this approach include easier compiler 
implementation and faster compila- 
tion. 

33 Fitzhorn, Patrick A. "C: 

Toward a Concise Syntactic 

Description: Appendix,’ ACM 

SIGPLAN Notices 17(8): 89-95 

(August 1982). 

BNF (Backus-Naur-Form) description 

of the C language in a more readable 

form than Fitzhorn and Johnson 

(December 1981). 

34 . Garrett, Roger C. "Structured 
English for the ‘C’ Program- 
mer,” Interface Age 6(10); 30-34 
(October 1981). 

Describes an extension to C that 

allows the expression of algorithms in 

English-like phrases. Called C.plus, 

it is useful for the specification of 

algorithms. Global data references, 
local data definitions, and structures 
are all discussed. 

35 Garrett, Roger C. “More on °C” 


Programming, Interface Age 


6(11): 26-28, 158 (November 
1981). 

A continuation of Garrett's descrip- 
tion of C. plus (October 1981) dealing 
with executable statements, unary 
operators, and shift and increment/ 
decrement operations. Source code 
included. 

36 Garrett, Roger C, "C.Plus 
(Conclusion),” Interface Age 
6(12): 34-38, 142-143 
(December 1981). 

Garrett's concluding article on exten- 

sions to C (C.plus), including deci- 

sion and looping structures. Source 
code included. 

37.  J Gewrtz, David A. “An Intro- 


duction to the C Programming 
Language," Microsystems 2(6): 
20-38 (November/December 
1981). 

An introductory tutorial on C and 

evaluation of several popular C com- 

pilers (BD Software C, small-c, tiny- 

C Two, and Whitesmiths C). Dif- 

ferences in implementation are 

noted. 

38 | Gewrrtz, David A. "An Intro- 
duction to the C Programming 
Language (Part II)" Microsys- 
tems 3(1): 50-58 (January! 
February 1982). 

A tabular comparison of C compiler 

implementations (see Gewirtz, 

November/December 1981) and pro- 

gram benchmark tests. Source code 

for benchmark programs is included. 

Price-performance leader is BDS C 

compiler, while Whitesmiths C is the 

only complete implementation of the 
language. 

39 . Gewirtz, David A. "Reply to 
Larry Hamelin,” Microsystems 
3(4): 12 (July/August 1982). 

Gewirtz agrees with Hamelin con- 

cerning pointer clarification. 

40 Gibson, T. A. and S.B 
Guthery. “Structured Pro- 

ing, C and tiny-C,” Dr. 
Dobb's Journal 5(5): 30-33 (May 
1980). 

Summary of structured program- 

ming concepts illustrated with tiny- 

C. Comparison of tiny-C with stan- 

dard C. 

41 Gilbreath, Jim. "A High-Level 
Language Benchmark," BYTE 
6(9): 180-198 (September 1981). 

Án examination of high-level lan- 
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guage performance using the Sieve of 

Eratosthenes algorithm on both 

micro- and mini-based systems. 

Source code is included for all lan- 

guages. PL/I-80 rates highest in ex- 

ecution speed, surpassing White- 

smiths C by approximately 1096. 

Other Cs evaluated include BD Soft- 

ware C and tiny-C, Note that versions 

of BDS C include a modified Sieve 
program that would place it just 
below PL/I-80 in speed. 

42 Gilbreath, Jim and Gary 
Gilbreath. "Eratosthenes Re- 
visited: Once More Through 
the Sieve,’ BYTE 8(1): 283-326 
(January 1983). 

An excellent update and revision of 
the earlier Gilbreath article (BYTE, 
September 1981) on the Eratosthenes 
Sieve program as a benchmark for 
several languages. Áfter presenting 
normal timing data, the authors also 
show the effect optimizing can have 
on benchmark speed, A second 
benchmark is presented that exer- 
cises the computer's operating sys- 
tem—language interface. The authors 
make two very interesting observa- 
tions concerning C: first, that “the 
degree of compatibility among the C 
compilers is remarkable" (as they 
note, no C standard exists); second, 
that "programming in C is fun, like 
driving a small car.” All in all, this is 
an excellent article on this specific 
benchmark and the whole bench- 
mark approach. Source code for 
benchmarks is included. 

43 Hamelin, Larry. "Intro to the C 
Programming Language,” 
Microsystems 3(4): 12 (July! 
August 1982). 

Note to the editor concerning am- 

biguity in the description of pointers 

in the Gewirtz series (see David 

Gewirtz's articles). 

44 Hancock, Les. "Growing, 
Pruning and Climbing Binary 
Trees with tiny-C;" Dr. Dobb's 
Journal 45); 37-41, 54 (May 
1979). 

The use of tiny-C in implementing a 

complex data structure (here, binary 

trees) is shown. Extensive use and 
discussion of pointers. Source code 
is included. 

45 Hancock, L. "Implementing a 
Tiny Interpreter with a CP/M- 
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flavored CS Dr, Dobb's Journal 
5(1): 20-28 (January 1980). 

Presents the implementation of a 

simple interpretive language on 

CP/M using the BDS C compiler 

Useful discussion of the parts of an 

interpreter. Source code is included. 

46 . Hendrix, J. E. “Small-C Ex 
pression Analyzer,” Dr. Dobb's 
Journal 6(12): 40-43 (December 
1981). 

Patches for three problems with the 

address arithmetic in the small-c ex- 

pression analyzer are given. 

4/ Hendrix, J. E. “Small-C Com- 
piler, v. 2" Dr, Dobb's Journal 74: 
16-52 (December 1982). 

Improved version of the classic small- 
c compiler (see Ron Cain’s articles for 
details of the original). improvements 
include code optimization, data in- 
itialization, compiler directives, and 
numerous others. (Hendrix lists 18 
new features.) An excellent starting 
point for any C software hacker. Full 
source code is included. This series 
is destined to the same fame ac- 
corded the original small-c. 

48 Hendrix, J. E. “Small-C Com- 
piler, v.2 Continued,’ Dr. 
Dobb's Journal 75: 48-64 
(January 1983). 

Continuation of the source code 

listing for a new, improved small-c. 

Details of the compiler can be found 

in Hendrix's December 1982 article. 

49 Hogan, W. L. "An Evaluation 
of a Raster Scan Display for 
Use in an Aircraft Information 
Handling System" (Master's 
thesis, Naval Postgraduate 
School, Monterey, CA, 1977). 

Information system written in C. 

50 Howard, J. E. "An Implemen- 
tation of a Codasyl Based Data 
Base Management System 
Under the UNIX Operating 
System" (Master's thesis, 
Naval Postgraduate School, 
Monterey, CA, 1978). 

Data handling features of the system 

are written in C 

51 Hughes, Phil. "BASIC, Pascal 
ur Tiny-C? A Simple Bench- 
marking Comparison, BYTE 
6(10): 372-375 (October 1981). 

The author uses a simple "card-shuf- 

fling” benchmark program to test 

three popular microcomputer lan- 


guages. Tiny-c fares poorly, but see 

BYTE, September 1981 (pp. 180-198) 

for benchmarks of other compilers 

(BDS, Whitesmiths, tiny-C ID. 

52 Jackson, T. R. "Letter to the 
Editor" Microsystems 3(5): 
22-23 (September/October, 
1982). 

This letter notes several problems in 

David Gewirtz's article series on C 

compilers. 

53 Johannson, Jan-Henrik. "Argc 
and Argv for Small-C, Dr. 
Dobb's Journal 74: 62-64 
(December 1982), 

An enhancement to the Code Works 

version of small-c to implement 

command-line arguments and I/O 

redirection. 

54 Johnson, S. C. "A Portable 
Compiler: Theory and Prac- 
tice,” in Proceedings Sth ACM 
Conference on Principles of Pro- 
gramming Languages (1978). 

A technical discussion of the design 

considerations in the first C compiler. 

55 Johnson, S. C, and D. M Rit- 
chie. “Portability of C Pro- 
grams and the UNIX System,” 
Bell System Technical Journal 57 
(6; pt. 2) 2021-2048 (July! 
August 1978), 

Discusses the theory behind the C 

features that enhance program por- 

tability. Case study presented with 
transfer of programs from DEC to In- 
terdata systems. (See Gilbreath and 

Gilbreath, January 1983, for examples 

of portability on microprocessor C 

systems.) | 

56 Joyce, J. "Review of The C Puz- 
zle Book" ACM Computing 
Reviews (June 1982); 286. 

Contains a brief review of The C Puz- 

zle Book (see Alan Feuer, 1982) sug- 

gesting that it can be useful in explar- 

ing interdialect differences in C im- 

plementations. 

57 Kern, Chris one "A User's 
Look at Tin,-C, BYTE 4(12): 
196-206 (December 1979). 

Includes extensive favorable analysis 

and review of the tiny-C interpreter. 

Highlights the program preparation 

system (written in tiny-C itself), as 

well as the differences between C and 
tiny-C. Commen. y for 
superior documeniaus n. Includes 
tiny-C program sample with explana- 
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reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ- 
ing CP/M* and PC DOS* Both cross and native compilers 
are available. 


Call us for the distributor nearest you. OEM's should 
contact us directly about their specific requirements. 


Mark Williams Company 
1430 West Wrightwood, Chicago, Illinois 60614, 


312/472-6659 
Mark 
| Williams 
Company 


*PDP-11 is a irademark of Digitul Equipment Corporation. 
"CP. M is a trademark af Diuíital Rescarch Corporution. 
*PC.DOS is u trademark of IBM. Circle 422 on inquiry card. 


tion. 

58 Kern, Christopher. "Printf for 
the C Function Library,” BYTE 
6(5): 430-434 (May 1981). 

An enhancement to early versions of 
BDS C that allows the very useful 
printf to be used in output process- 
ing. Allows printing of numerical 
data in octal as well as variable preci- 
sion. Souce code and sample pro- 
gram using the function are in- 
cluded. 

59 Kern, Christopher. "The BDS 
C Compiler" BYTE 6(6): 
356-362 (June 1981). 

À product review of the BDS C Com- 
piler that notes the power and con- 
ciseness of C vis-à-vis Pascal. In- 
cludes a comparison of C and Pascal 
aimed at those "not ideologically 
committed to the proposition that 
Pascal is the most congenial program- 
ming language.” The only complaints 
are with lack of floating-point (avail- 
able in library functions) and redirec- 
tion of I/O (also included in later ver- 
sions as library functions). 

60 Kern, Christopher. "MINCE: A 
Text Editor,’ BYTE 6(9): 150-160 
(September 1981). 

A product review of the MINCE 
(MINCE Is Not Complete EMACS) 
editor, which is written in BDS C, 
Useful features noted include multi- 
file capabilities as well as the ability 
to modify the editor to one's own 
needs. MINCE is a good example of 
the power of BDS C. One major com- 
plaint is that MINCE is slow. Kern 
commends MINCE for excellent doc- 
umentation. 

61 Kern, Christopher. "Microshell 
and Unica: Unix-style En- 
hancements for CP/M,’ BYTE 
7(12): 206-219 (December 
1982). 

A product review of two Unixstyle 
operating shells for CP/M. Both 
Microshell and Unica are considered 
to be useful enhancements to CP/M 
by increasing the system's flexibility 
and user friendliness. Note is also 
made that MARC is a complete oper- 
ating system, not simply a CP/M 
enhancement. 

62 Kern, Christopher O. “The 
Scribble Text Processor,’ BYTE 
R(2): 302-309 (February 1983). 

A product review nf the Scribhle text 
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processor. The companion processor 
to the MINCE text editor, SCRIBBLE 
may be described as a high-level lan- 
guage for text manipulation. As with 
other Mark of the Unicorn products, 
documentation is superb (100-page 
user manual and a comprehensive 
program logic manual), Kern notes 
that SCRIBBLE is best when process- 
ing large, complex documents. 

63 King, B. "The Flexibility of C?” 
CP/M Review 1(2): 22-23, 75 
(January/February 1983). 

Brief and accurate discussion of C's 

feaures by an author “who refuses to 

work at a company that doesn't use 

C" 

64 Krieger, M. S. and P. J. Plauger. 
"C Language's Grip on Hard- 
ware Makes Sense for Small 
Computers,” Electronics (May 8, 
1980). 

The authors (both of Whitesmiths 

and one of Software Tools fame) de- 

scribe C and its use in small-com- 
puter environments where portabili- 
ty between processors is important. 

Useful presentation of pointer arith- 

metic is included, as well as a de- 

scription of Whitesmiths A-Natural 
code (a narrative type of assembler 
code). As the authors conclude, “Tt 
is ironic that the ability to write very 
machine-dependent code with C has 
encouraged its portability. By filling 
the gap between assembly language 
and traditional high-level languages, 

C has succeeded in wooing numer- 

ous converts from both camps.” 

65 Libes, Don. "Reply to T.R. 
Jackson,” Microsystems 3(5): 
23-26 (September/October 
1982). 

A reply to Jackson's letter noting 

typographical and other errors in 

David Gewirtz's series of articles on 

C compilers (see T. R. Jackson, 

September/October 1982), 

66 Madden, J. Gregory. "C; A 
Language for Microproces- 
sors?" BYTE 2(10) 130-138 
(October 1977). 

An early (dark ages of 1977) article ex- 

tolling the virtues of C with a tutorial 

presentation of its primary features. 

Notes I/O capabilities and control 

structures. Written before any micro- 

computer Cs existed, the article con- 

cludes with a hopeful “wait and C” 


Today, one need simply “look and C" 

67 Mark of the Unicorn, MINCE 
Text Editor Documentation (Mark 
of the Unicorn, 1981). 

While it might seem unusual to in- 

clude a user manual for a specific text 

editor in a bibliography on the C lan- 
guage, my reasons are many. First, 

MINCE is written in C, specifically 

BDS C, and includes details on how 

to customize the editor using the C 

language. Second, this manual is the 

finest technical manual I have ever 
seen. It even includes a section (of 
some 50 pages) that discusses the 
consideration involved in implement- 
ing any text editor. Mark of the 

Unicom is to be commended for 

using C and providing means for 

software modification. MINCE is 
highly recommended as an excellent 
example of a complete system. (See 

Christopher Kern's articles for 

reviews of the entire Mark of the 

Unicorn's text. system—MINCE! 

SCRIBBLE.) 

68  Mateti, Prabhaker. “Pascal Ver- 
sus C: A Subjective Com- 
parison,” in Proceedmgs of the 
Symposium on Language Design 
and Programming Methodology 
(Sydney, September 10-11, 
1979); pp. 37-69. 

Discusses Pascal and C, noting that 
both possess comparable data and 
control structures. The program 
structure of Cis considered superior, 
although the power and ambiguity of 
C also pose dangers to the program- 
mer. C’s powerful features are 
counterbalanced by its tendency for 
obscure code. As Mateti notes, “Ex- 
cellent programs can be written in 
either language. . . .l am concerned 
that it is all too easy to write incom- 
prehensible programs in C^ 

69  Mc5kimin, J. R. "REDAS—A 
Relational Data Access System 
for Real-Time Applications,” in 
Proceedings of COMPSAC 1978 
(Computer Software and Ap- 
plications Conference, 1978). 

Interpretive database retrieval system 

written in C, 

70 Meissner, Michael. “Letter to 
the Edito" ACM SIGPLAN 
Notices 17(8): 84-88 (August 
1982). 

Contains an extensive commentary 


XCOMP sat down to design a 
truly distributed IBM network so 
versatile and complete that it 
would satisfy any user's needs. 

It seems too good to be true, 
but we did it! 


X-NET is so advanced that it can only be imitated. 
It has all the features of standard networks and 
many more. And, because it is not dependent on à 
central file server you save the high cost of that 
hardware. 

Call our sales department today for 
complete details on X-NET. The 
exclusive network of PC-DOS 2.0! 
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on the Fitzhorn and Johnson article 

(December 1981). Clarification of the 

comma (,) operator in C, as well as 

such features of C as sizeof, arith- 
metic if, and types are included. 

Should be read in conjunction with 

Fitzhorn and Johnson. 

71 Mohler, Lorin S. “A Disk Align- 
ment Routine, Microsystems 
2(6): 70 (November/December 
1981). 

A disk-alignment routine for Tarbell 

single-density drives written in BDS 

C. Source code is included. 

72 Ness, David and A. Krigman. 
"MINCE Editor from Mark of 
the Unicorn," Infoworld (May 
T1, 1981). 

A favorable review of MINCE with 

special emphasis on its capacity for 

large file manipulation tasks and user 

extensibility and modification. A 

typically thorough Infoworld review. 

73 Norris, Bill. “C-Bits (All About 
BDS C version 145)," Lifelines 
2(9); 37-38 (February 1982). 

A note briefly describing the bug 

fixes, new features, the new linker, 

and the file sieve.doc (benchmarking 
program). 

74 Pipes and Filters (publication of 
Uni-Ops, POB 582, Walnut 
Creek, CA 94596-1182). 

A newsletter/journal for Unix, C, and 

Software Tools news and trends. A 

useful guide to the expanding C 

field. (See David Fiedler for a similar- 

ly useful newsletter.) 

75 . Plauger, P. J. "Review of The C 
Programming Language,” ACM 
Computing Reviews (January 
1979): 2-4. 

Plauger considers C to be “one of the 

important contributions of the 

decade to the practice of computer 
programming” and notes that Ker- 
nighan and Ritchie's book is the 
definitive treatise on the subject. 

Although the reviewer is concerned 

over consistency of presentation, this 

is, all in all, a very favorable recom- 
mendation of the “C bible.” 

76 Pournelle, Jerry. "User's Col- 
umn ... MINCE Is Not Com- 
plete EMACS,” BYTE 7(7): 294, 
298, 300 (July 1982). 

Pournelle reviews MINCE un- 

favorably although he admits his 

own prejudice. He notes the good 
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features of MINCE, but specifically 

also dislikes MINCE' habit of telling 

the user "things I don't want to 
know; Concludes by saying that 
others like MINCE. 

77 . Pournelle, Jerry. "User's Col- 
umn,.,Theres a New C X 
comin, BYTE 7(12): 230, 235, 
236 (December 1982). 

Includes a brief mention of the ma- 

jor C compilers available. The soft- 

ware developers’ addresses are given 
along with brief evaluations. 

78 Pugh, T. J, "MCALL-C: A 
Communications Protocol for 
Personal Comuters,” Dr. Dobb's 
Journal 5(2): 16-20 (June/July 
1980). 

Communications software written in 

C. 

79 Pugh, Tim. “BDS C, A Full 
Compiler from Lifeboat Asso- 
ciates,” Infoworld (March 31, 
1980). 

Contains a review of the BDS C com- 

piler with comparisons to White- 

smiths full C compiler. Concludes 
that BDS C could use improved error- 
handling capabilities but that in 
terms of price-performance ratio, 

BDS C is an excellent product. 

80 Reed, Adam. “An Underline 
Filter for Matrix Printers,” 
BYTE 7(3):; 300-306 (March 
1982). 

The author presents a program in C 

that sets the half-line spacing option 

for DECwriter printers, thus allowing 
fast, legible underlining of text. This 
is a useful example of the power of 

C in system utility writing. Source 

code is included. 

81 Reid, Larry and Andrew P. 
McKinlay. "Whitesmiths C 
Compiler," BYTE 8(1); 330-344 
(January 1983). 

An excellent discussion of the 

“cadillac” of C compilers, White- 

smiths C, which features full Unix 

version 7 compatibility. The inclusion 
of I/O redirection and command-line 
arguments makes the user interface 
for Whitesmiths C programs much 
more friendly With Unix 7 com- 
patibility, Whitesmiths C programs 
are extremely portable (however, note 
the Gilbreaths' comments on the ease 
of portability in all Cs). Whitesmiths’ 
documentation is excellent and the 


system is heartily recommended by 

the authors in spite of its high cost 

(about $550). 

82 Reitz, Randy. "5mall-VOS and 
Small-Ipois,' Microsystems 4(1): 
66-69 (January 1983). 

This article describes the use of small- 

c to implement 14 of the text-process- 

ing programs inspired by the book 

Software Tools by Kernighan and 

Plauger. A short section is also de- 

voted to a discussion of small-c itself. 

83 Ritchie, D. M,, 5. C. Johnson, 
M. E. Lesk, and B. W. Ker- 
nighan. "The C Programming 
Language,’ Dr Dobb's Journal 
5(5): 20-29 (May 1980). 

The authors present an overview of 

the semantics and syntax of C. The 

strengths and weaknesses of the lan- 
guage are discussed, with the 
authors concluding that C is likely to 
remain a high-level assembly-lan- 
guage replacement into the far future. 

Useful discussions of the C pre- 

processor pointers, and derived 

types are included. A highly recom- 
mended article (reprinted from Bell 

Systems Technical Journal: see below). 

84 Ritchie, D. M, S, C, Johnson, 
M. E. Lesk, and B. W. Ker- 
nighan. "UNIX Time-Sharing 
System: The C Programming 
Language,” Bell Systems Tech- 
nical Journal 57(6): 1991-2019 
(July/August 1978). 

An article from the source of C itself 

describing the language, its power, 

and its problems. Note that there are 
some discrepancies between this ar- 
ticle and The C Programming Language, 

Appendix A. Only the latter should 

be considered the definitive descrip- 

tion of the language. This article has 

been reprinted in Dr. Dobb's Journal "C 

Issue" (May 1980) and is highly re- 

commended. 

85 Robertson, M. D. “An Ex 
tended BASIC Compiler with 
Graphics Interface for the 
PDP-11/50 Computer" (Master's 
thesis, Naval Postgraduate 
College, Monterey, CA, 1977). 

BASIC compiler written in C to run 

under the Unix system. 

86 Rovegno, H. D. "Using C Lan- 
guage for Microprocessors,” in 

Electro/77 Conference Record 

(1977). 
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What does it take these days to be successful? 


First, speak several languages. Have a large and infallible memory. Adapt 
al lightning speed. Stay accessible 24 hours a day. Be practical. And, above all, 
remain simple and inexpensive. 

That's exactly why Victor? is a leader. The leading 16-bit microcomputer 
in Europe. 

Start with the fact that Victor speaks virtually all Western languages. 
Fluently. And, you can adapt Victor's keyboards to either language or business 
specific applications. 

Then, Victor has a large and useful memory. That's vital. 


And Victor is highly flexible and adaptable. With appropriate software, 
Victor can perform thousands of jobs at electronic speed. In fact, Victor's ex- 
tensive software library allows you to put Victor to work in your office, depart- 
ment or plant immediately. Productively. 

Finally, Victor is cost-conscious. When it comes to price and performance, 
you can't buy more computer for less. 

A success in the business world? Absolutely. To find out how a first name 


can make it big in your business, contact Victor at the address or phone num- 
ber below. 


Circle 411 on inquiry card. 


The computer, OU ! cal hyname. 


VOTOR TECH NOkaIES ING ). BON 9601. MISSION HILLS. CA S 
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A description of C with particular 
emphasis upon good documentation 
practice. 

87  Kovegno, H. D. "A Support En- 
vironment for MAC-8 Sys- 
tems,” Bell Systems Technical 
Journal 57(6; pt. 2): 2251-2264 
(July/August 1978). 

A description of the support pack- 

ages available for the Bell System's 

MAC 8 microprocessor system that is 

optimized for C. 

88 Runyon, John. "Review of C 
Notes: A Guide to the C Progmm- 
ming Language" DEC Profes- 
sional (November 1982): 22-26. 

Runyon considers the book C Notes 

by C. T. Zahn to be an excellent ref- 

erence manual to use as a supple- 
ment to Kernighan and Ritchie. He 
estimates C to be a more “universal” 
language than either COBOL or 

FORTRAN. 

89  Saloman, E A. “Software 
Development for Micropro- 
cessors—A Case Study,’ Pro- 
ceedings of COMPSAC 1978 
(Computer Software and Ap- 
plications Conference, 1978). 

A case study of the use of C in a 

traditional assembly-language appli- 

cation, a communications switching 
network. 

90 Sethi, Ravi. "A Case Study in 
Specifying the Semantics of a 
Programming Language" in 
Proceedings 7th Annual ACM 
Symposium on Principles of Pro- 
gramming Languages (Las Vegas, 
NV, January 28-30, 1980); pp. 
117-130 (ACM, 1980). 

A very technical study of C using 

denotational semantics. 

91  Skjellum, A. "Argnum—A ’C’ 
Cummand Line Processor" Dr. 
Dobb's Journal 70: 10-31 (August 
1982). 

An enhancement package to BDS C 

to simplify the process of command 

line argument interpretation. Com- 
plete source code is included and it 
appears to be easily modifiable and 


portable. 

92  Skjellum, A. "Using C Instead 
of Assembly Language,” Micro- 
systems (5): 33-36 (Septernber/ 
October 1982). 


Skjellum argues that C can be a re- 
placement language for the tradi- 


tional assembly-language systems 

programming tasks. Features are pre- 

sented (e.g., pointers, program struc- 

ture, local variables) that make C a 

powerful language for systems work. 

95 Springer, Allen. "A Com- 
parison of Language C and 
Pascal" Technical Report 
G320-2128 (IBM Cambridge 
Scientific Center; Cambridge, 
MA, 1979). 

Another general comparison of C 

and Pascal, 

94 Stankowski, J. B. “The Design 
and Implementation of a 
General Purpose Interactive 
Graphics Subroutine Library” 
(Master's thesis, Naval Post- 
graduate College, Monterey, 
CA, 1976). 

A subroutine library in C for use 

under Unix in graphics processing. 

95 Stroustrup, Bjarne. “Classes: 
An Abstract Data Type Facili- 
ty for the C Language,’ ACM 
SIGPLAN Notices 7(1): 42-51 
(Jan 1982). 

A technical article that describes the 
construction of a new data type facili- 
ty in C, the class. This construct can 
be used to restrict access to a data 
structure or to a specific set of func- 
tions associated with it, Class is de- 
fined in the standard C language and 
source listings are provided. Difficult 
reading, but an interesting example 
of C's extensibility. 

96 = Taylor, Jeff. "LISI—A Source- 
Listing Program for the C Lan- 
guage, BYTE 6(6) 234-246 
(June 1981). 

À system utility written in White- 
smiths C that provides source listing 
outputs for compiler error listings 
and which uses RJ-11 system-specific 
date routine for heading. Source 
listing included and should be adapt- 
able (without DATE) to other pro- 
cessors and Cs. 

97  tiny-C Associates. “BDS Soft- 
ware C Compiler" (tiny-C As- 
sociates pamphlet, n.d.). 

Description of BDS C compiler. 

98 Ward, Robert, ed. C Users 
Group Newsletter (formerly, BDS 

.C Users Group Newsletter). (C 
Users Group, POB 287, Yates 
Center, K5 66783). 

An occasional publication directed to 


all users of the C language in anv 
form. Emphases include notes of C 
Users Group disks of public-domain 
C programs, as well as technical in- 
formation of interest to users of any 
version of C. Essential for all C users. 
99  Whitesmiths C Programmers’ 
Manual (Whitesmiths Ltd., 97 
Lowell Rd., Concord, MA 
01742). 
A four-part manual describing the 
Whitesmiths C implementation with 
sections on run-time library portabili- 


ty issues, 

100 Whitesmiths The C Letter 
(Whitesmiths; three issues per 
year). 


Publication by Whitesmiths for users 
of its C language implementation. 


Index 
EL General and Introductory C Materials: 
Q1, 02, 03, 04, 05, 06, 07, 11, 27, 37, 
38, 40, 43, 52, 63, 64, 65, 66, 77, 83, 
84, BB, 92, 97 


T. Reviews 
A, C compilers: 
1. BD Software C (BDS C), 10, 37, 38, 
39, 73, 77, 79, 97, 98 
2, C.plus, 34, 35, 36 
3, Small, 20, 21, 37, 38, 47, 48, 82 
4 tiny-C, 37, 38, 40, 44, 51, 57, 77 
5. Other C versions 45, 77, 8], 99, 
100 
B. C-based editors and text processors: 
1. Ed Ream editor, 22 
2. MINCE/SCRIBBLE, 17, 23, 24, 
60, 62, 67, 72, 76 


III. Benchmarks and Comparisons 
A. Benchmarks: 
41, 42, 51 
B. Comparisons of C with Pascal: 
30, 41, 42, 51, 68, 93 


IV. Applications/Techniques 
using C (hobbyist), 17, 20, 21, 26, 
34, 35, 36, 44, 46, 47, 48, 53, 58, 71, 
78, 80, 91, 92, 96 

V. Applications/Techniques using C 
(advanced), 08, 09, 12, 13, 14, 15, 16, 
18, 19, 29, 32, 33, 49, 50, 54, 55, 68, 
69, 70, 84, 85, 86, 87, 89, 90, 93, 94, 
95 m 
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IBM PC- COMPLETE LINE 
LEN. r 
IBM 


PC System includes 64K IBM-PC with, 


320KB Floppy Disk Drive. Controller, 
Color Graphics Card, Monochrome 
Monitor. All for only . $2599.00 


LOTUS 1-2-3 SOFTWARE .. $459 
TAVA CORP. PRODUCTS 


TRUMPCARD E 
A unique memory card with 256K Ram 
Game [/ and Serial (/O $399.00 
TRUMP CARD I 

Sena! VO and 512K fully populated 
memory card $599.00 


AST RESEARCH 
IO Plus-Parallel & Serial Port, Clock 
Calendar WiBat. back-up, Superdrive, 


SUBGISDOO DK, e, £L... $199.00 
Combo Plus- 256K, Parallel & Senai 
Port, Clock Calendar W/Bat. back-up. 
Superdrive. Su oo! . $499.00 
us- 512K, Parallel & Serial Port, 
Clock Calendar W/Bat. back-up $999.00 
QUADRAM 
Quad Board - 256K, Parallel Port, Serial 
O. Clock Calendar with battery backup 
EET... $599.00 
512K Ram with Serial O $799.00 
HERCULES GRAPHICS CARD 
This card gives you 720 x 350 
graphics $499.00 
BIG BLUE [ENMEMENMMENMNMNE $479.00 
MAYNARD SANDSTAR SERIES 
Multifunction Card ..... $95.00 


Floppy Disk Controller . $225.00 
Memory Card : $189.00 
Add-On Memory Module $99.00 
Parallel Port Module $75.00 
Serial Port Module . ... $95.00 
Clock Calendar Module .. . $75.00 
Games Adapter Module $59.00 


"IBM 15.2 (egnteced Dadermark of IBM Corporation 


OTHER PRODUCTS FOR IBM 


THE ULTIMATE SOLUTION TO 

THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 

YOUR IBMPC AND PCXT 


Aliows fc for addition of eleven i | 1) different 
modules and additional processing power 
through coprocessor BUS $349.95 
LNWBO CP/M PLUS® 
COPROCESSOR MODULE. 280A 
module runs CP/M® and CP/M PLUS as 
well as CP/M 2.2 programs. For use in 
both 5” and 8" disk drives $249.95 
ASYNCHRONOUS COMMUNICA- 
TIONS WO. Allows each Busboard to 
contain up to 8 separate serial asyn- 
chranous channels with a total of 15 dif- 
ferent channels $79.95 
5" OR 8" FLOPPY DISK I/O 
MODULE. Replaces disk controller in 
PC and is compatible with diskettes 
from other CP/M 869 and CP/M® systems 
à ‘ $169.95 
PARALLEL PRINTER !/O 
MODULE. Multi-user Printer port 
addressing, or general purpose 8-bit 1/0 
port $49.95 
CLOCK CALENDAR lO MODULE. 
Operates both CP/M 868 and MSDOS®. 
Also includes back-up battery and Alarm 
function ..... . $69.95 
GAME I/O MODULE. Compatible 
with IBM PC Game I/O card. Allows for 
connection of either 2 joysticks, or 4 
paddles . $49.95 
DIRECT-CONNECT MODEM 

1O MODULE. Features answer/dial in 
tone or pulse for low cost long distance 
services. Program listing allows for smart 
modem under BASIC. Speed dialer 
program included $149.95 
AID WO MODULE. 1&6 independent 


multiplexed analog input channels w/8 bits — 


of resolution per channel... . $109.95 


8 BIT O MODULE. Both latched 8 bits 


output and input with interrupt capability 
fully supported. User programmable port 
addressing for up to 8 modules per 
Busboard .. $59.95 
PROTOTYPING I/O MODULE. 
Utilizes 3M Scotchflex Breadboard 
prototyping system. Complete with 40 
conductor VO BUS connector and an 
assortment of prototyping pins $29.95 


* APPLE i5 a registered pademark of Apple Computers, Mc 


WORD PLUS—PC 
Word Processing Software 


$2959 
HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DAVONG FOR IBM 


Internal External 
5MB $1495 . $1695 
IOMB... .$1795 $1995 
| 5MB $2295 $2495 
21MB . . $2595 $2795 
32MB $2995 $3195 
FLOPPY DISK DRIVES ’ 
SHUGART 
SA400 SS/SD $169.00 
SA450 DS/DD $239.00 
SABOO/BO! 5S/SD $365.00 
$459.00 


SA850/85) DS/DD 


TANDON 

TM-100-1 SS/DD CALL 
TM-IO0-2 DYDD CALL 
TM-100-4 DS/DD $359.0 
TM-848-] SYDD $425.00 
TM-848-2 DYDD $499.00 
SIEMENS 

FDD [00-5 $159.00 
FDD 200-5 . 199.¢ 
DISK DRIVES 

For IBM PC 

Tandon 100-2 . . CALL 
Teac 55-B Slimline 320KB $260 


Shugart SA-455 Slimline 320KB $250 
I———————ÉÁá 
THE BUSINESS MANAGER 
Integrated Accounting System — 
The best and most complete business pro 
gram package on the market Providing 
all the software and storage you ever 
wanted, All software pre-installed an 10 
or 15MB hard disk and ready ro run No 
more diskettes and tedious paper work. 
High speed, All programs self-pnompting 


and menu driven. Fully guaranteed and 


supported. Includes: General Ledger 
Accounts Recelvable Accounts 


Payable Billing Inven 
Payroll Word Processor ing 
Checker File Management 


Spreadsheet Database Manage- 
ment System E —M—L a 


"DATA ORIVE APPLETTE | APPLETTE J ana TRUMP 
CARD are regntered trademarks ol TAVA Corporate 


— (714) 261-1000 


Sales and Service: Business & Home Computers 


WE'VE MOVED 
TO BIGGER FACILITIES 

TO SERVE YOU BETTER 

MEE ME Ss NEW PHONE 


= BROTHER md 4 - E ee 
asus MAES HR-1 A parallel $769.00 | TAVINPRODHCESFORRBPELE 
HR-1 A serial $869.00 Cooling System and 
TAVA PRINTERS HR-15 $599.00 | Power Monitor $59 
BY DIABLO à 4 Tractor feed option $135.00 | Joystick 549 
T MATRIX PRINT RS i 
E is E MONITORS 80 Column Card : $149 
80 Column/100 CPS $599.00 | AVAILABLE (All Modes) —— CALL | RAXES MICROCOMPUTER 
Model 31 AMDEK MONITORS | Micromodem il 300 baud $299.95 
132 Column/100 CPS CALL | Color! $359.00 | cmanmodem 1200 baud $529.95 
Model 32 WI. 1399.00 | PERSONAL ACCOUNTANT 
132 Column/150 CPS ....... CALL xw $199.00 | Sotware for your Apple lle and Apple Ii + 
Model 38 310A $ 239.00 N $199.00 
132 Column/400 CPS ... $1999.00 |. | EPD PRODUCTS 
2B0DM | PRINCETON GRAPHIC SYSTEMS | | amon Surge Protector $49.95 
e Ir KR His Res. Color- — . CALL | Lime Surge Protector $79.95 
C b ‘i Peach Surge Protector $89.95 
GRIPZULE COREL wet mas $299.00 Orange Surge Protector $129.95 
DAISY WHEEL PRINTERS Plum Surge Protector $48.95 
Model 620 DEC Ralnbow 100 
132 Column/20CPS $899.00 Keybaord, CPU, Z-80/8088. 64K, Serial 
Model 630 RS232 Port, Two X-400KB Disk Drives, 
API/40 CPS Letter Quality $1499.00 Monitor, CPAGaB6S/BO Software, CALL 
Model 630 COMMSOFT PHOTOCASTER 
ECS /API-AOCPS IPIE | Features a packed system to teke, process 
Multi-Lingual . $1899.00 pg hel a leo store print. send pe receive cis and 
! ves, Monitor . : 
NEC TAVA PLUS COMPUTERSYSTEM | 22° and white photos with your Apple 
SPINWRITER [APPLE ll + COMPATIBLE) ii computer. 
| 64K CPU Expandable to 128K 2 Disk | PC100 Disk software VO board. manual, 
NEC Drives Controller Card Monitor, Parallel | demo tape $499.95 
Port, Serial Port, 2 Game |/0's, CP/M® on | pc 101 All the above plus Panasonic TV 
2410 T ERR $1395 | board, DOS 3 5 $1299 | Camera, RGB filter accessory $749.95 
7715-1 $2195 3515 $1395 Annie Hs Compatible Computer : 
7720-1 $2595 3550 $1895 System W/48K of memory, One "Data | CALL YOUR LOCAL | 
7725-1 $2595 PCBO23A $ 495 Drive" disk drive, Controller card, 12” | COMPUSHACK DEALERS: 
i green screen Hi-Resolution Monitor. All | aa 
STAR MICRONICS Cables are inciuded for a Compushack 
Gemini 10 1. CALL price of $999.00 
Gemini 15 CALL | Additionai Drive 
SMITH CORONA f With purchase of above 
TP-t parallel : $579.00 System $100.00 
TP-1 serial $579.00 | ^ n= fant 
GX-100 {50 CPS Dot Matrix). $249.00 See 
E ix > à; | 
8510 $469.00 | ROR APPLE o 
1550 (15"] $699.00 | Special of the Month! 
F-10 (40 CPS, Letter Qual.) $1395.00 
F-IO (55 CPS, Letter Qual.) $1695.00 $ z 59 
OKIDATA 
82A $429.00 
83A... $699.00 
84AP parallel . $999.00 TAVA CORP. 
B4AS serial . $1099.00 DATA DRIVE 
92A $525.00 
93A . . $999.00 100% Compatible Disk drive for 
IDS PRISM APPLE I+ and APPLE tle Runs DOS, 
Prism 132 (B & W) $1395.00 CPM® Pascal software. 
Color i $ CALL APPLETTE DRIVE ......,.$269 I Tm 
"CALL 
“CPIM and CRIMES are registered trademarks of Digital 16861 ARMSTRONG, IRVINE. CA 92714 ALL FLQUPIELEODNIRETI OUCKLY AR LEW COR 
Reseaicn, Inc HEADQUARTERS/TELEX: 181557 — ANSWER BACK: 
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Chisel Your Code 


with a Profiler 


This software tool can help you speed up compiled programs 


The time and effort required to 
construct a software program for a 
microcomputer application depend 
on the tools available. Without soft- 
ware tools it may not be feasible; with 
an assembler it may take months; 
with a compiler an application pro- 
gram can be written in only weeks. 

A compiler is a tool that reduces 
the amount of toil required to design, 
code, debug, and document a pro- 
gram by about a factor of 10, Unfor- 
tunately, this 10 to 1 advantage is off- 
set by at least a 2 to 1 size disadvan- 
tage. That is, a compiled program's 
object code is typically at least two 
times longer than it would be if the 
program had originally been written 
in assembly language by a competent 
programmer. 

The amount of code generated is 
not usually a problem. Each addi- 
tional 2000 bytes of code above a 
system's limit require another 


Editor's Note: The profiler program discussed 
here, written in a combination of C and assembly 
language, was deneloped on a Wintek Sprint 68 
microcomputer, a 6800-based software development 
system. However, this progmmming technique is 
sufficiently flexible for you to implement it on most 
microcomputers, .. S. J, W. 
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EPROM (erasable programmable 
read-only memory) or ROM chip. 
Unless you plan to set up 1000 or 
more identical systems running the 
program, the extra ROM per system 
is preferable to the time and expense 
it would take to write the program in 
assembly language. 

On the other hand, some applica- 
tions are significantly hampered by 


A profiler isolates a 
section of the code so 
that you can optimize 

it for fastest 
execution time. 


the time required by the processor to 
execute compiled code. If the com- 
piler produces twice as much code, 
the processor will take twice as long 
to execute the code. If the additional 
execution time cannot be tolerated, 
you must either rewrite the program 
in assembly language or find some 
way to make the compiler-generated 
code execute faster, 


Enter the Profiler 
A profiler is a computer program 
that allows you to modify the com- 


piled program in order to reduce the 
execution time to nearly what it 
would be if the program had been 
written in assembly language, but at 
only a fraction of the effort and cost. 


Why It Works 

If you analyze a microprocessor 
system that is executing compiled 
code, you almost always find that the 
processor spends 90 percent of its 
time executing 10 percent of the cade. 
In other words, the processor spends 
most of its time executing a particular 
subroutine or a small section of the 
code, The idea is to locate this par- 
ticular section and then modify it to 
execute faster. Clearly, finding this 
section and rewriting it in assembly 
language is preferable to rewriting 
the entire program in assembly 
language. 

A profiler isolates a section of the 
code so that you can optimize it for 
faster execution time. If the execution 
speed of this section of the code can 
be increased by a factor of 2, the ex- 
ecution speed of the total program 
will be increased by nearly the same 
factor. The final product is a com- 
piled program that remains twice as 
large as the equivalent assembly code 
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. Su perior kotik performance is not a fluke. 
It evolves from analyzing printed line after 
piar line. Taking the time to test and retest. 
After 30 years of manufacturing precision 
parts, we know that there are no shortcuts. 

And so we took the Gemini-10X and method- 
ically put it through its 120 cps pace. We 
achieved a print head life of over 100 million 
characters with an extremely precise dot align- 
ment creating each crisp character. 

So far so good. 

Next, sophisticated performance de- 
manded versatility. A wide choice of 
character sets, a buffer ex = G 
to 8K, and the ability to interface 
with all popular personal 
computers. We added macro 


it comes to superior perform 
we "m our lines very car 


er see Ardea phlei Div 
2803 N-W 12th Street, Dallasa Fit. Worth DL TX 75261 


instruction, giving Gemini-10X the tt 
to perform up to 16 operations with one com- 
mand. We included as standard a paper 

feed system that has a friction and fully adjust- 
able tractor feed. Then we even built in the 
dexterity to print graphics and text on the 
same line. 

Done. 

And, of course, staying the best means 
constant reviewing and fine-tuning. Keeping 
the Gemini easy to find, easy to afford and so 
reliable it can be warranted for up to twice 
as long as its major competitors. 

Only the most careful 


^ engineering has built the new 
SAI hard-working Gemini-10X. 
You'll applaud its performance. 


but executes at about the same speed 
as if it had been written entirely in 
assembly language. 

The profiler monitors an applica- 
tion program while it executes and 
then computes and displays a 
histogram of the length of time the 
application program spends ex- 
ecuting different subsections of its 
code. 

Our version of a profiler is an in- 
teractive program that first asks you 
to specify the section of code to be 
profiled by stating a start address and 


a stop address. The section of code 
to be analyzed could, of course, be 
the entire program. The profiler then 
divides this section of code into 16 
subsections called “bins.” As the ap- 
plications program executes, the 
microprocessor interrupts every 1/6 
second and the profiler examines the 
program counter. If the value in the 
program counter (the instruction ad- 
dress) falls within the section to be 
profiled, the profiler scores a hit and 
records which of the 16 bins contains 
the hit. This process continues until 
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. JOHN D. OWENS Associates, Inc. 


COMPLETE SYSTEMS FOR A WIDE RANGE OF APPLICATIONS, FOR VARIED 

LEVELS OF SOPHISTICATION. B & 16 BIT, S-100 AND NON 5-100, SINGLE AND/ 

OR MULTI USER, FLOPPY AND HARD DISK CAPABILITY, SOFTWARE, PE- 
RIPHERALS, SERVICE AND SUPPORT. 


COMPUPRO/GODBOUT SPOKEN HERE: We are proud of our recent des- 
ignation as CompuPro Systems Center! We feature the high performance, versatile 
8085/8088 dual processor 816 systems with unique version of MP/M that allows 
simultaneous use of bath processors. 


NEC APC: The best 8086 system on the market! Gives you more 
for your money! For under $4,000: 8086 processor, two double sided, 
| double density 8" drives, 128K RAM, elegant keyboard and monocolor 
display (color optional), MS DOS and/or CP/M 86. 


EPSON QX 10: Truly user friendly. Gur entire staff loves this system. You can 
draw pie charts and bar graphs in two minutes with no prior computer experience! 
Incredibly easy and satisfying to work with. For under $3,000: 256K RAM, complete 
VALDOCS software, HASCI keyboard. We also stock HX20, new FX80 printer. 


MASTER MAX: 280, 5-109 with dual 8" drives (Winchester option). Uses Inter- 
continental Micro CPZ48000 single card computer, 4 DMA channels & universal 
interrupt controller give great versatility and speed. $2740 includes CP/M. OP- 


TIONS: double sided drives, TURBODOS, ICMS slave cards, 220v/SOHZ operation. 


IMS MULTI USER SYSTEMS WITH TURBODOS: 280, 5-100 CP/M com- 
patible, Slave cards give each user Z80 CPU, 64K RAM, 21/0. No speed degradation 
as users are added! Nationwide service depots. 


GRAPHICS: MICROANGELO (5-100) OR MIRAGE (R5232). Monychrome or color. 


AUTOCAD; Interactive graphics software for archilects, engineers, others. 
HOUSTON INSTRUMENTS digitizer and plotters. 


ESQ 1: Legal time and billing saftware implemented on eur MASTERMAX, IMS or 
GODBOUT. On site training and complete software for NY quad slate area. 


PERIPHERALS: CRTS (Televideo, WYSE, Hazeltine); dot matrix and letter quality 

gum 5-100 boards & mainframes, floppy disk subsystems (Shugart, Qume, 
andon, Per Sci), Full line of RAM and accessories for IBM PC. 

SINGLE OR DUAL WINCHESTER SUBSYSTEMS: Dual version solves 


back up problems! Implemented for CP/M, Turbodos. TRS 80, IBM PC, Osborne, 
Apple, many others. Very low prices. 


| CROMEMCO DUAL PROCESSOR: ZBU/&BXU. Also ZBO CIO p.c. 


MODEMS: US ROBOTICS DC Hayes compatible modems al lower prices. 


HAZELTINE ESPRIT III: $795. Televideo 950 emulator, comparable pertorm- 
ance for $200 less! Quantity, OEM and dealer disenunts. 


3 3270 NETWORK: Teletype controllers, printers and terminals. Cost effective, 
| CALL OR WRITE FOR FREE PRODUCT SPECS ON ANY ITEM WE CARRY 


Overseas Callers: Phone (212) 448-5295 
WE EXPORT TWX 710 588 2844 or Cable: OWENSASSOC 


12 Schubert Street, Staten Island, New York 10305 
(212) 448-6283 (212) 448-2913 (212) 448-6298 
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the program finishes or one of the 
bins fills with a maximum of 255 hits. 
At this point you can elect to display 
a histogram of the bin hits in a bar 

graph on a standard video-display 
terminal or line printer. 


Details of the Profiler 

Our profiler’s parameters were 
chosen mainly to facilitate writing the 
profiler program. The number of 
bins—16—is convenient for arithmetic 
operations and as a number of bars 
to display in horizontal bar graph for- 
mat on a conventional video display 
terminal. Six interrupts per second 
appear to be sufficient and posed no 
design problems for our profiler 
because 8-inch floppy-disk drives 
spin the disk at a rate of 6 revolutions 
per second and generate an index 
pulse once per revolution. (On the 
Wintek Sprint 68 microcomputer the 
only additional hardware required 
for the profiler is a jumper on the 
floppy controller module to feed the 
index signal to an unused PIA con- 
trol line to generate the interrupts.) 

Our profiler consists of an interac- 
tive part and a kernel. The interactive 
part handles the user interface. It 
prompts you to enter the FWA (first- 
word address) and the LWA (last- 
word address) of the section of code 
to be analyzed. It then divides this 
range (LWA to FWA) into 16 equal 
bins and displays the bin size on the 
video screen. If the range is not a 
multiple of 16, it increases the LWA 
until it is, and so informs you. The 
interactive part of our version of the 
program was written in the C 
language and compiled into 6800 ob- 
ject code on a Wintek Sprint 68 
microcomputer. 

The kernel part of the profiler is an 
interrupt-handler subroutine. As a 
program executes in the normal way 
an interrupt occurs every 1/6 second. 
The kernel subroutine reads the 
value of the program counter from 
the stack and determines if it falls 
within the profile range. If so, it 
scores a hit, increments the ap- 
propriate bin counter, and ends with 
a return from interrupt. When a bin 
is full (255 hits) interrupts are dis- 
abled and the program executes to 
completion. Our version of the kernel 
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is a 20-line 6800 assembly-language 
program. 

At this point you can direct the in- 
teractive part to display a histogram 
on the video screen or line printer. 
The histogram is displayed as a 
horizontal bar graph with the length 
of each of the 16 bars proportional to 
the number of hits in the correspond- 
ing bin. The profiler scales the bars 
so that the longest bar is equal to 80 
(the number of characters per line on 
typical video-display terminals). 


À Case History 

Wintek started the development of 
a resident 6800 C compiler in 1979 by 
writing it in C, using the C compiler 
to compile itself, and writing a 6800 
code generator. When first brought 
up on Wintek's Sprint 68 microcom- 
puter, the C compiler ran too slow- 
ly; a test program required 10 
minutes and 45 seconds to compile. 

We ran the profiler on the compiler 
as it compiled the test program and 
obtained the histogram presented in 
listing 1. Note that the processor 
spent about half of the 10 minutes 
and 45 seconds executing the code in 
the range of 7898 to 8098 (hexa- 
decimal memory addresses) We 
decided to take a closer look at this 
section by running the profile over 
the range 7898 to 8098, This higher- 
resolution view, shown in listing 2, 
shows that the code between 7C18 
and 7D18 offered the best prospect 
for improvement. Consequently, we 
carefully rewrote these routines in 
assembly language to obtain a 
modified C compiler. Next, the 
modified C compiler was used to 
compile the test program. The perfot- 
mance of the improved C compiler is 
presented in listing 3. When compar- 
ing listings 1 and 3, keep in mind that 
our profiler scales the histogram so 
that the largest bin count is 80. The 
results show that we removed the 
bottleneck and reduced the execution 
time from 10 minutes and 45 seconds 
to 6 minutes and 35 seconds. 


Summary 

The use of a profiler can greatly 
speed the development of compiled 
programs. Because 90 percent of pro- 
gram execution time is required by 10 
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Listing 1: Output of our profiler from the examination of the C compiler as it compiled a 
test program, The histogram shows the relative number of times that the processor was inter- 
rupted while executing code within each of the 16 different memory locations or bins, The 
listing shows that code within the memory area of 7898 hexadecimal took the most processing 
time to execute. 


01 SYO? PROFILE HISTOGRAM 
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Listing 2: Modified examination of the C compiler as it compiled the test program. By redefining 
the area of memory recorded by the profiler, we gained a more detailed histogram showing 
that the code within memory area 7C18 through 7C98 hexadecimal took most of the process- 
ing time. 
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Listing 3: Histogram for the revised C compiler, With the processing bottleneck removed, 
the listing shows a relatively even amount of time required for all sections of the compiler 
code, The execution time improved from 10 minutes 45 seconds for the original version to 
6 minutes 35 seconds for the revised version, 
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percent of the code, modifying the 


slow 10 percent of the code will be a 
more efficient use of your time than 
writing the entire program in 
assembly language. By developing 
your own profiler program you can 
significantly reduce the toil and time 
required for program development.@ 


Dennis Leas is a software engineer for Wintek Cor- 
porution (1801 South St., Lafayette, IN 47904). He 
hoids a degree in electrical engineering from Pur- 
due University. 

Al the time the article was written, Paul Wintz 
was president of Wintek Corporation, He has since 
retired from the company and is living in New 
Zealand. 
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CUSTOM COMPUTER SYSTEMS | 


Answers to some commonly asked \/uestions 


A: The Company has been producing computers for 7 years now. We repre- Q: How long have you been in the industry? 
sent and manufacture many different fines of computers, peripherals and 


supplies. 

A : The XDS series from U.S. Micro Sales comes to you factory direct; thus cut- Q: Why should ! buy an XDS system? 
ling oul the “middleman” distributor or dealer. You get a tremendous cost Sävy- 
ings!! The XDS series is fully expandable including 5%" and 8" floppies, car- 
triddge disks, hard disks, tape backup, etc. We carry a complete line of single 
user systems, upgradable to multi-user, with the fastest operating speeds in 
the industry compared to such machines as Apple, IBM, Televideo, etc. 

A lus. Micra Sales XDS series allows you to use any standard CRT terminal, 
printer, modem, plotter, keyboard, stc. You are not stuck with peripherals which 
may not fit your needs, or poorly designed, or hard to operata. (i.e. IBM's 
keyboard, Apple's expandability) 


Q Why not buy an IBM or Apple instead? 
A - Our systems use the CP/M operating system which has the largest installed Q 


What software runs on your systems? 
base of application software in the world. CP/M, versus some of the "fad" 


operating systems is tried and proven and has applications which have been 
on the market for years. 


A : U.S. Micro Sales carries a complete line of peripherals — 23 different CRT 
terminals, 18 printers, 6 lines of modems, etc. We also supply cables for 
whatever peripherals you order with your system. 

A . We provide highly documented manuals with each system. Also, the largest 
collection of free software utilities to work with your system, and a Customer 
Sarvice "Hotline" to answer your questions and assist you with any field pro- 
blems. We also offer extended warranties over our 1 year Standard warrantyl 


Where do ! get peripherals when | buy your 
system? 


Who helps me solve problems in the field? 


Q: What free software will | get with my system? 

Q: What will "M” Disk do for me? 

Q: What disk formats is my system compatible with? 
Q: How can | expand or upgrade my system? 


Q: What ís the difference between your cartridge disk and 
a conventional hard disk? 


Our Toll Free Analysts are ready to answer these and any other 
questions you may have regarding your data processing needs. 


n "m 


1-800-854-8174 1-800-435-9357 


PERIPHERALS 


Floppy Disks: 5*4 " and 8*, (Any Format) — Hard Disk: 5, 10, 20, 40, and B5 Megabyte — Removeabie Cartridge Disk 
— Cartridge Tape Backup: 17 and 80 Megabytes — Single User/Multi-User Configurations. 


15392 Assembly Lane. Huntington Beach CA 92649 Circle 400 on Inquiry card. See Pages 532 & 533 for Additional Product Information 


Athletes pole-vault, race cars spin, 
and fighter planes fire at enemy air- 
craft. Is this the real world? No, l'm 
talking about fast, smooth animation 
on the Apple II high-resolution 
graphics screen. In the past year, 
dozens of new Apple II programs 
have achieved such awesome anima- 
tion capabilities that several years ago 
most Apple programmers would 
scarcely have believed them possible. 
After trying unsuccessfully to match 
the quality of the commercially pro- 
duced animation in my own assem- 
bly-language programs, I realized 
that the problem stemmed from the 
standard Apple shape subroutine 
that I was using to display the shapes 
I wanted to animate. 


Standard Hi-Res Package 

The hi-res (high-resolution) 
graphics package I was using is the 
standard package supplied by Apple 
Computer. It once was supplied with 
all Apple II computers sold, and it 
can now be found on the volume 3 
disk of the Apple Software Bank 
Contributed Programs, available from 
Apple dealers. Indeed, this package 
was eventually incorporated into the 
Applesoft language to add hi-res 
commands. Written in machine 
language, the package includes 
subroutines to clear the screen, plot 
a point, draw a line, and draw a 
shape on the hi-res screen. Although 
the clear, plot, and line subroutines 
work well in animation, the shape 
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A New Shape Subroutine for 


the Apple 


by Richard T. Simoni Jr. 


subroutine is much too slow to allow 
shapes to move across the screen 
quickly, smoothly, and without 
flickering. 

The speed of the shape subroutine 
is the most important factor in anima- 
tion for two main reasons. First, the 
speed with which the subroutine can 
plot the shape, erase it, and plot it 
again in its next position limits how 
fast any shape can move across the 
screen. Second, in a typical anima- 
tion scheme, a shape moves from one 
position to the next in four phases, 
which correspond to the time re- 
quired to plot the shape, the time the 
shape remains on the screen, the 
time required to erase the shape, and 
the time that the shape is not on the 
screen at all. These four phases 
repeat each time a shape moves to a 
new position. The time spent during 
each phase of the process determines 
how fast the shape moves and how 
smooth and flicker-free the animation 
looks. To maximize the smoothness, 
the time used in plotting the shape, 
erasing the shape, and leaving the 
shape off the screen must be 
minimized, for the human eye 
perceives these phases as con- 
tributing to the flicker of the image. 
On the other hand, if the amount of 
time the eye sees the image whole on 
the screen is significantly greater 
than the time required for the other 
phases, the image appears to move 
smoothly across the screen. Minimiz- 
ing the time the image is totally off 


the screen is not difficult, for all 
calculations for the next plot can be 
done while the image is on the 
screen; when the image is erased, it 
can then be immediately plotted in 
the new position. The times required 
to plot and erase the shape, however, 
are directly determined by the speed 
of the image subroutine. If the sub- 
routine is slow, the plot and erase 
times are long, and the image ap- 
pears to flicker as it moves across the 
screen, 


Representing Shapes 

To understand why the standard 
Apple shape subroutine is too slow 
for most animation purposes, you 
must know how the subroutine 
works and especially how it expects 
a shape to be represented in memory. 
A shape is represented by a series of 
vectors in memory, with each vector 
specifying if a given pixel should be 
turned on. It also specifies which of 
the four adjacent pixels should be ad- 
dressed by the next vector. This 
scheme best suits the representation 
of simple, single-line shapes such as 
those in figure 1. Unfortunately, if a 
shape must be filled in or if the shape 
has any detail drawn within its boun- 
daries, as in figure 2, the shape's 
representation is awkward and inef- 
ficient at best. In these cases it is 
often necessary to overplot points 
and use many vectors that specify 
motion without plotting. Moreover, 
if the shape is large, the sheer size of 
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Figure 1: Because they are easily represented in memory by a series of vectors, these simple single-line closed shapes are suitable for display | 
by the standard Apple shape subroutine on the hi-res graphics screen. 


the vector table becomes unwieldy. 
When the time comes to plot these 
shapes, the subroutine steps through 
the table, and each vector takes up a 
certain amount of time. If the vector 
table represents the shape inefficient- 
ly, the end result is wasted time in the 
plotting of the shape. 

Similarly contributing to the slow 
speed of the shape subroutine is the 
inclusion of scaling and rotation fac- 
tors. In order to plot a shape, a call- 
ing routine must specify a scaling fac- 
tor that determines the plotted 
shape's size (actual size, double size, 
triple size, etc.) and a rotation factor 
that determines the angle through 
which the shape is rotated before 


plotting. Although these factors are 
useful in some applications, using 
them with shape animation rarely 
produces satisfying results, and these 
calculations slow the subroutine 
considerably. 


A New Shape Subroutine 

After realizing that the speed bot- 
tleneck in my programs was caused 
by the shape subroutine, ] went 
about designing my own subroutine 
with two criteria in mind. First, the 
subroutine had to be high speed to 
minimize image flicker, and second, 
the method of representing a shape 
in memory had to allow complicated 
images to be plotted as quickly as 
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simple single-line shapes of the same 
overall size. One way to meet these 
criteria is to use a bit picture to repre- 
sent the shape in memory. In other 
words, the shape is represented in 
main memory in the same form in 
which it is ultimately represented in 
the hi-res screen memory when the 
shape is plotted on the hi-res screen. 
Plotting the shape is then simple and 
fast: the bytes representing the shape 
in main memory need only be 
transferred to the hi-res screen 
memory. I used this technique in 
writing a fast shape subroutine 
suitable for animation. 

The table of bytes that make up the 
bit picture is called the shape table. 
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Figure 2: The detail within these shapes makes their representation as vectors in memory inefficient; therefore, the standard Apple shape 
subroutine is neither well suited nor easy to use for the display of these shapes on the hi-res screen. 
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Figure 3: To form a shape table, start by draw- 
ing !he desired shape on graph paper, using 
is and Os to represent "on" and “off” pixels 
(3a), Next, split each line of bits into Abit 
groups, padding the last group of each line 
with Os if necessary (3b). Then, reverse the 
order of the binary digits in each 7-bit group 
(3c) and conver! to hexadecimal (3d). Later 
you must add height and width bytes as 
described in the text. 


A shape table is most easily formed 


through the use of the shape-editor | 


program presented later in this arti- 
cle. To form a shape table manually, 
start by drawing the shape on a piece 
of graph paper with one pixel per 
square, as in figure 3a. Use 1s to 
represent on pixels and Os to repre- 
sent off pixels. Draw the smallest 
possible rectangle that still encloses 
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Listing 1: A fast shape subroutine that plots high-resolution shapes on the Apple I. 
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è SHAPE SUBROUTINE WRITTEN BY RICHARD T. SIMOMI, JR. 
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OB) 
DRG 

+ 

a 

a 

* 

* 

a 

* SCREEN MEMORY. 

START2 EQU 

YCOORD EQU 

START EQU 

ADDRL EQ 

ADDRH EQU 

ADDRADD EQU 

SHETNUM EQU 

ENDLN EQU 

WIDTH EQU 

INDEX FQU 


SHAPE WORKS BY STEPPING THROUGH THE USER TASLE OnE 
HI-RES LINE AT A TIME, SHIFTING THE BIT PATTERN THE 
APPROPRIATE NUMBER OF TIMES (DEPENDING ON THE 
X-COORDINATE PASSED IN THE X- AND Y-REGISTERS), AWD 
MOVING THE PATTERN TO THE PROPER PLACE IW THE HI-RES 


$19 
$E3 
SEB 
SED 
SEE 
SEF 
SF9 
SPD 
SPB 
SFC 


"- *9-* "7-79? 


}START OF LINE STORAGE 
LINE COUNTER 

sUSEA TABLE POINTER 
71ST SCREEN BYTE TO USE 
f IN LINE YCOORD 
;OFPSET FROM LEFT GYTE 
FNUMBER OF SHIFTS 

LAST LINE + i 

¿WIDTH GF UBER TABLE 
POINTER IM USER TABLE 


DIVIDE X-COORD BY 7 TO GET BYTE OFFSET PROM LEFTMOST 


BYTE IN ANY HI-REB LINE. 


REMAINDER WILL BE CORRECT 


DIVISION I5 PERFORMED USING LOOKUP TABLE FOR SPEED. 


* 
* 
* NUMBER OP SBIPTS TO PERFORM ON BIT PATTERN. 
* 
* 


STA 
TXA 
ASL 


teree t 


I 
STY 


jc eo 


LOOP | LDX 


LOY 


?COORD 
à 


A 


P> QUOTBL 
ADDRL 


E«GUOTBL 
ADORH 
BS00 
(ADDRL) ,¥ 
ADDRADD 


( ADDRL) ,'Y 
SHETNUM 


INITIALIZE LOCATIONS ENDLN AND WIDTH. 
PHE Y-COORD OP THE LAST LINE + 1. WIDTH CONTAINS THE 
WIDTH (IN BYTES) OF FACH LINE. 


¥COORD 
4500 


(START) ,¥ 
ENDLN 


(START) Y 
WIDTH 


INDEX 


WIDTH 
INDEX 


;STORE Y-COORD (COUNTER) 


MULTIPLY X-COORD BY TWO 


jA-REG = X-COORD*2 LO-BYTE 
ADO TABLE ADDRESS LO-dYTE 
{STORE RESULT 

jA-REG = X-COORD*2 HI-BYTE 
JADO TABLE ADDRESS HI-BYTE 
;STORE RESULT 

ZERO Y-REG POR INDEXING 
;LOAD X-COÓRD/7 FROM TABLE 
1 ADDRADD = X-COORD/7 
;REMAINDER POLLOWS IW TABLE 
1LOAD REMAINDER FROM TAGLE 
;SHETNUM = REMAINDER 


EWDLN CONTAINS 


fENOLW = Y-COORD+LENGTH 


¡GET & STORE WIDTH 
yIHDEXa2ł 


L0D0P) IS THE LOOP THAT I5 CYCLED CAROUGA ONCE FOR FACH 
LINE OW THE HI-RES SCREEN 


jK-REG»sQ (COUNTER) 


* MOVE BYTES FOR LINE YCOOAD FROM USEP TABLE TO 4EPO PAGE 
E 


LOOP2 LDA 
STA 
LNY 
DEX 


BNE 


È 
: SALFT THE BIT 


LOOP} 


LODPÀ PLP 
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(START) ,Y 
BTARTZ ,X 


LOOP? 
STARTE 
INDEX 


SNET 2TH AYTE OF LINE 
ATORE IN STARTZeX 


THOVED ALL SYTES YETT 
; STARTZ=0 


PATTERN SHETNUünmM TIKES 


SHPTNUM 
SKIP 


WIDTH 


STARTZ,X 
a 


IS SHPTNUMSO? 
TES, SKIP THE SHIFTING 
HO, STAPT SHIFTING 


[KREEP STACK IN ORDER 


;RESTORE CAMBRY 
LOAD ORIGINAL PATTERN 


Listing 1 continued on page 300 


the entire figure. Then split each line 
of binary digits enclosed by the rec- 
tangle into 7-bit groups. If, as in 
figure 3b, the last group doesn't have 
a full 7 bits, add enough Os to the end 
of each line to bring the total up to 
7 bits. Due to limitations to the 
subroutine, no more than seven 7-bit 
groups per line are allowed. Reverse 
the order of the bits in each group, 
as shown in figure 3c. Convert each 
new Zbit group into its hexadecimal 
or decimal equivalent, whichever is 
preferred (figure 3d shows the hex- 
adecimal equivalent) and, reading 
across each line left to right from the 
top to the bottom line, recopy the list 
of numbers in table (linear) form. The 
table is now complete except for two 
bytes that belong at the top of the 
table. The first of these bytes 
represents the height of the shape— 
in other words, the number of lines 
of digits in figure 3b; the second byte 
represents the width of the shape iri 
7-bit groups—that is, the number of 
7bit groups used in each line in 
figure 3b. As previously mentioned, 
this width should be no more than 
seven groups. The complete table in 
hexadecimal form for the sample 
shape used in figure 3 is as follows: 


05 02 78 07 14 04 12 02 
Ti 01 7F 00 


The shape subroutine itself is 
shown in listing 1, and the lookup 
tables used by the subroutine are 
shown in listing 2. Before calling the 
subroutine, several registers and 
memory locations must be set up 
with certain parameters, including 
the hi-res screen coordinates of the 
pixel where the upper left corner of 
the bit picture should be positioned. 
The low-order byte of the x- 
coordinate should be placed in the X 
register, and the corresponding high- 
order byte of the x-coordinate (either 
1 or 0) goes in the Y register. The y- 
coordinate goes in the À register (ac- 
cumulator). The low- and high-order 
bytes of the shape-table starting ad- 
dress should be stored in hexadeci- 
mal memory locations EB and EC, 
respectively. The subroutine can then 
be called with the usual JSR instruc- 

Text continued on page 303 


FEREEKERRKERERERERERERE 


HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 


i XXe fe x - LS d di 
IBM-PC HARDWARE ote EAE TAM x | 


QUADRAM CORPORATION TANDON TM 100-2 320K Drive s20 | wr me ona Src ee 


inten hs 2 .24.23..2.2.5 3 2.2.22.2 2. 2.5.22: 
woeas | | APPLEJIFRANKLIN HARDWARE 


FRANKLIN ACES-THE APPLE il--/llE ALTERNATIVES 


ACE 1000 (64K) ACE 1200 (128K) 


Wigner & Lower Casa Move cer We. 
Automate Key Repas! NOW WITH COLOR! Has everything the 1000 hax plus 
Humant Keypad Z80 Card (CP M) + 80 colum 


QUME'S : SUPERIOR 


Larger power supply with fan Buit-m dive, dull color 


HALPF-HRIGHT 320K DRIVE Call for $pecial package price 
QUMETRAK 142 FEATURES CERAMIC AW - 
MICRO-5CI A2 Duk Orve . Micro Buffer H 
HEAD, ADVANCED STEEL BAND HEAD RANA SYSTEMS — ELITE SERIES VIDEX PSIO Dual Function Card 


300% Faster thant Duc I Modem and Priniar Ports S 169,00 

Ebie | (up to 163K) s 289 00 

£e Il & II $ cay MISCELLANEOUS 
Compahtie Controller Cad $ 5500 ALF PRODUCTS, INC. B058 Processor 
ViSTA COMPUTER CO. INC. Powerful "BM" chip on acard: . 
ANTESTATIC TOUCH MATS 


rth nw oil alll eekly 


EW SWITCH & 
APPLE 4 IBM PROGRAMS AT WILL. USE 
YOUR IBM DRIVES, WRITE TO DISC 


Microtek, FR'VETIC par re 

Apple Dumpling 16K 8 150.00 Function s 6200 
Orange Micro, Grappler+ | . $ 110.00 Enhancer, Rev, 6 ' $ 99.00 
Buttered Geappler+. $ 189.00 ' 


* COLUMBIA DATA SYSTEMS * | _ tee imm wis 00r 
encro OU ATMS wun orana cms — a ** WHAT'S NEW FOR IBM-PC xx 


al poris. one parale: pori and B expansion zicts. Runs MS-DOS. CP M 86 or MP M * COLUMBIA DATA SYSTEMS PORTABLE: d 
* 8^. OASIS-16 MS-DOS "Super-Fak^ chides Macro-Assembier, Dugnosics, Banca w * i COLUMBIA 15600-VP | 
E d nou PROCURE UEN Hu CALL sr 258K, 2 320K Sum Line Deves, F Monitor, —— matted NN * 
* n Columbas Data Systemes sochon). (9 toa di cour Weighs X re * 
compattie. CALL 
KRW KKKK EEK KEKE EES 
PRINTERS WWI 4$ 492 4 $2 $24 4$ $ | 
7 DOT MATRIX 
emm "- MONITORS NEC APC 
fair i per $ CAL Advanced Persona Computer Standard 128% AAM-expands to 256 
AMDEK, 300 Amber & 150.00 | ! Megabyte storage per dek Avadable wih two on-board doves. 
FX-B0 $ CAL 300 Green & 155.00 Excellant detached kayboun wath keypad. 22 programmable function 
IDS, Pram $ CAL 310 A, G-IBM including cable $ 179.00 | keys. Supenor Resolutio 640 x 475 CALL for system quote. 
Mieroprsm r pne e $ GALL Color | composite $ 299.00 
OKIDATA Color || AGB (TDM compalibie) à $ 485.00 
NEC, 120! H-Awa, Green $ 181.00 
A s l Aa 1203 RGB (IBM vompabbie) $ 635.00 mcs MODEMS 
04 par 1 $1055.00 | TAXAN Ambar . 5$ 129.00 AUTOMATION 
$2 par | S 539.00 Green & vus [, Coen MAR Y 6 6100 
Spr. ` : 5 02700 | ug — Amber H-Res 5 155.00 |  Smarimodem 300 $ 21100 
STAR MICROMCS ZENITH Green Med Flas & 115.00 Smartmodem 1200 5 CALL 
Gemn 10 i Wer yr Micromodam Il S 275 00 
p Eme | — S CAL NOVATION | 
7090 (Dot Latar Qualty) . 51695 00 DISKETTES ck STRABE CAT uem : pay | 
LETTER QUALITY ELEPHANT 10 each 5*0 SS DO & 10535 JCAT $ 12300 
BROTHER HR-1 5 854 00 10 each 5'4 05'DO 5 26.95 Auto Cal $ 21900 
BYTEWRITER (W/KEYGOARD!J $ 59900 ] MAXELL 10 each 6% 5S DO $ CALL Apple Cat Il $ 27300 
10 each 5'« DS DO $& CAL 212 Modula (1200 baud opt for Appl: Cat 8) 5 384.00 
Starwnter F-10-40 par "T as $1195.00 | VERBATIM — 10 each 54 58 DO s 2595 212 Appia Gat Wl (1200 band) & 626.00 
10 each 5: DS OD .€*8 3695 
7710, 7730 32291.00 | ZMAG 12 each 5*4 SE DO $ 1995 
SEMN — coLon cue En Eee 31 ise OUT 
, Da interiock À mureet ‘ 
CANON A1210 7 color 30 shades à $ 635.00 | DISK FILE, 5« Exephant “Trunk 8 2195 WAREHOUSE OUTLET STORE 


Rocky M tain Mi ày i . ATONAL =f = x | 
Ie ee eee EE" 1-800-862-7819] 


| NO CREDIT CARD FEE. Denver, Colorado 80239 IN COLORADO CALL: 303-371-2430 
«Persona checis (alow 10 days to cies). Vat. Master Card. wo manalara. chide ttephona number TECH ASSIST. & CUSTOMER SERVICE 
CALL 303-371-2430 


YOUR SATISFACTION IS OUR 
BEST ADVERTISING! 
WE SERVICE WHAT WE SELL 


e COD orders accepted - $300 manmum - v EM Suerte iaeiae- AP pihini tacky team EN man ICE Vl) 
cusicrmam 


Circle 343 on Inquiry card. BYTE Augus 190033 299 


Gircla 207 on inquiry card. 


Main/Frames 


Listing 1 continued: 


1B4B: 2A 91 ROL À sROTATE LEFT TWICE 
m 184C: 0B 92 PHP :SAVE CARRY 
m 1B4D: 4A 93 LSA A ;SHIPT RIGHT ONCE 
| | 184F; 95 19 T STA STARTZ,X ;STORE SHIFTED PATTERN 
ads 1B50: CA 95 DEX 
1851: ED FF 56 CPX #SFF ROTATED EACH BYTE? 
1853: DO F2 97 ANE LOOP4 1NO, LOOF 
1855; 28 98 PLP ,KEEP STACK IN ORDER 
1855: 38 99 DEY 
1857: DO £A 100 BNE LOOP) ;LOOP IT Y€»0 
1859; 101 * 
¢ 30 Models of Enclosures 1859: 102 * CALCULATE HI-RES SCREEN ADDRESS FOR FIRST avTE TO 
T—— 1859: s : BE USED IN LINE YCOORD 
* Quasi-Coax Motherboards 1859: AA E3 105 SKIB LDY YCOOPD 
ep 1858: 89 B3 iD 106 LDA LOSTRT,Y 
ower Suppiy 1B5F: 18 107 CLC 
* Card cage and guides 185F: 65 EF 108 ADC ADDRADD 
" 1861: 85 ED 109 STA ADDRL 
Fan, line, cord, fuse, power 1863: 89 73 1E 110 LDA HISTRT,Y 
1B65: 59 00 111 ADC 4500 
186B;: B5 EE 112 STA ADDRM ;SET ADDP FOR LST BYTE 
lB6A: 113i * 
1B6A: 114 * MOVE SHIPTEO 8YTES FROM ZERO PAGE TO HI-RES SCREEN 
186A: 115 * MEMORY. POR NON-EXCLUSIVE-OR PLOTTING, CHANGE 
186A: 116 ^ "EOR {ADDRL),¥' TO 'ORA (ADDPL),Y' {OPCODE $11). 
185A: 117 * 
186A: AQ 00 118 LOY §$00 
lB6C: A6 EB 119 LDX WIDTH 
1865: 85 19 120 LOOPS LDA STARTZ,X 
1870: 51 ED 121 EOR (ADDRL] ,Y 
1872: 91 ED 122 STA [ADDRL! ,Y pPLOT SYTE ON SCREEN 
1874: CB 123 INY 
" 1875: CA 124 DEX 
8" Floppy MainiFrame 1876: ED FF 125 CPK SPF THROUGH PLOTTING LINE? 
5482 1378: DO Fa 126 BNE LOOPS j"O, LOOP 
187A: E6 £3 127 INC YCOORD PES, GO TO NEXT LINE 
187C: AS £9 128 LDA YCOORD 
là?£: CS PD 129 CMP ENDLN ;MORE LINES? 
18801 DO AD 130 BNE LOOPI YES, LOOP 
18821: 60 131 ATS 740, RETURN 
18831: 132 2uüTaL EQU * 
1883: 133 LOSTRT FQU *«560 
1883: 134 HISTRT EQU *4752 


*** SUCCESSFUL ASSEMBLY: NO ERRORS 


B" Disc Enclosure 


9290 Listing 2: Lookup tables used by the listing 1 subroutine. 


1883- 00 00 00 01 00 02 00 03 00 04 00 O5 00 
1890- 06 Ol 00 01 Ol 01 02 01 03 01 04 Q1 05 OL 06 02 
1BAO- 00 02 Ol 02 02 02 03 OF 04 02 OS 02 OG 03 00 03 
1890- 0l 03 O2 03 03 03 04 03 05 03 06 O4 00 O4 O1 04 
16CO~ 02 04 03 04 D4 04 05 JA 06 05 00 OS OL 05 02 05 
1600- 03 05 04 05 05 05 D6 06 00 Q6 Ol 06 02 06 03 06 
IBE0- 04 06 05 06 06 07 00 07 OL 07 02 07 03 07 O04 07 
| 18F0- 05 07 06 08 OD 08 Ol DB OZ OB 03 08 04 08 OS QD 
6525 1CO0- 06 69 00 09 Ol 09 02 U9 03 09 O4 05 05 Q9 O6 OA 
ic 10 00 GA 01 OA 02 OA 03 OA 04 OA O5 DA O6 OB OD OB 
z* C20- 01 OB 02 08 03 0B 04 OB OS OB 06 OC 00 OC O1 OC 
Phose/80 8" Floppy Mainframe 1C30- 02 OC 03 OC 04 OC OS OC 06 OD 00 OD Ol OD 02 OD 
1C40- 03 OD 04 OD OS OD O6 OE 0O OE Ol OF 02 OF 03 OE 
1CS0- 04 OE OS DE O6 OF 00 OF Ol OF 02 OF 03 OF 04 OP 
1C60- 05 OF 06 10 00 10 Ol 10 02 10 03 10 04 10 O5 10 
1C70- 06 11 00 11 Ol 11 02 11 03 11 04 li OS 4l 06 12 
1C80- 00 12 Ol 12 02 12 03 12 04 12 05 12 06 13 On 13 
1C90- 01 13 02 13 03 13 04 13 05 13 06 14 00 14 Ol 14 
LCAO- 02 14 03 14 04 14 05 14 06 15 00 15 01 15 02 15 
1CBO- 03 15 04 15 0S 15 U6 16 00 15 Oi 16 02 16 03 16 
1CCO- 04 16 O05 16 06 17 00 17 01 17 02 17 03 17 O4 17 
1CDO- OS 17 06 18 00 18 n1 18 02 18 03 18 04 18 OS 18 
LICEO- 06 19 00 19 O1 19 02 19 03 19 O4 19 OS 19 06 1A 
CF0- 00 1A Ol 1A 02 1A O3 1A 04 1A 05 LA O5 18 DO 18 
1000- 01 18 02 18 03 1B Q4 1B 05 1B 06 lC 00 1C Ol 1C 
1010- 02 1C 03 1C O4 1C 0S 1C 06 1D OO LD Ol 1D 02 1D 
1020- 03 1D O4 1D O5 1D O6 LE 00 LE Ol LE 02 lE 03 1E 
ID3O0- 04 1£ 05 IE 06 1P OO LF Ol 1F O2 LP 03 1? O4 LF 
1040- 05 LF O6 20 00 20 O1 20 02 20 03 20 04 20 05 20 
1050- 06 21 00 21 01 21 02 21 03 21 04 21 05 21 06 22 
1D60- 00 22 Ol 22 02 22 03 22 04 22 05 22 06 23 00 23 


Phose/60 Desk + Mointrame 1 


Write or cail for our 1070- 01 23 02 23 03 23 04 23 05 23 06 24 00 24 01 24 

brochure which includes our lome 92 24 03 24 04 24 05 24 06 25 09 25 0 25 02 25 
1D90- 03 25 04 25 05 25 06 26 00 02 25 0 

B application note: 1DA0- 04 326 05 26 06 27 00 2? 01 27 02 27 03 27 O4 27 

Building Computers — 1D80- 05 27 06 DD 00 DO OD DO 00 00 00 80 BO 80 60 80 

A Recipe" IDCO- 80 80 80 00 00 0O DA O00 DO OD OO BO 80 BO 80 80 

1DDO- 80 80 80 G0 00 00 00 DO OO 00 OQ 80 BO SO GO BD 


r IDEO- BO BO 80 06 00 00 OO 60 OG 00 OO S0 40 HO B0 SD 
ik ]lDFO- 80 BO 80 28 28 28 28 28 26 28 28 AB AB AB AB AG 
lK00- AB AB AB 28 28 28 28 28 28 28 28 AS AB AB AB AB 


lElO0- AB AB AS 28 28 28 28 28 28 28 28 AH AS AB AS AS 
8620 Roosevel! Ave.*Visalia.CA 93294 1F20- AB AB AB 28 28 28 28 28 28 28 28 AB AB AB AB AB 


209/654-1203 1k30- Ad AB AB 50 50 50 50 50 $0 56 50 DO DO DO DO DO 
F40- DO Dü DO 50 
lib posant Sonmarodcifritt l 0 50 50 50 50 50 50 50 50 OO DO DD DO DỌ 
and MosterCharge Listing 2 continued on page 303 
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SuperSoft FORTRAN is the answer to 
the growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM 
PC DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For 
example, consider the benchmark program 
used to test the IBM FORTRAN in InfoWorld, 
p. 44, Oct. 25, 1982. (While the differential 
listed will not be the same for all benchmark 
programs, we feel it is a good indication of the 
quality of our compiler.) Results are as follows: 

IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN: 2.8 Seconds 


In its first release SuperSoft FORTRAN 
offers the following outstanding features: 


1. Full ANSI 66 standard FORTRAN with 
important extensions 


2. Standard data types, double precision, 
varying string length, complex numbers 


3. Free format input and free format string 
output 


4. Compact object code and run time support 


5. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 


6. Debug support: subscript checking, good 
runtime messages 


7. Full IEEE floating point 


8. Full 8087 support—available as option 
($50.00). 
Program developers: 

uperSoft's family of FORTRAN compilers 
means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 

The current compiler allows 64K code 

space and 64K data space with expansion 
anticipated in future releases. 


-— 


S DOS, a 


h. 
F 1 
FT. 


> 


IBM PC DOS: 


i 
n 


| | 
| 
4 


d 


DA ^ 


| <p 
"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!” 


SuperSoft FORTRAN: available 


NOW and working great! 
Requires: 128K with CP/M-86*^ 
and MS DOS 
Price: $425 (in each environment) 


CP/M-80 version also available. 


In conjunction with SuperSoft, SuperSaft FORTRAN 
was developed by Small Systems Services, Urbana, tL. 
a leader in FORTRAN development. 

CP/M and CP/M-86 are registered trademarks of 
Digital Research. 

Japanese Distributor: ASR Corporation Intemational, 
3-23-8, Nishi-Shimbashi, Minato-Ku. Tokyo 105, Japan, 
Tel. (03)-437571 Telex: 0242-2723. 

European Agent: Micro Technology Ltd.. 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TH 
TEL 0892-45433. Telex: 95441 Micro-G. 


Circle 373 on inquiry card. 
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FIRST IN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365 
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'Dedicated to Your 
Satisfaction" 


LOW, LOW PHICES! 
GREAT SERVICE! 


What more can you ask for! d 
MPUTERS 
PERIPHERALS FOR ALL CO 

PRINTERS: DISKS: 

STAR MICRONICS: NEW! Kangaroo: With library case Verbatim: 

Gemini prices too low to prin! ........ SCALL and 10 year warranty! 5'4" SS/DD (Box of 10) ........ ..... $20.95 

Gemini 10X: 5'4* SS/DD (Box of 10) ... . .. . ... $19.50 5'4" DS/DD (Box of 10) suasono see $29.95 
The improved & updated 10......... SCALL |  5'4'OS/DD (Box of 10) ........ 22 .. $28.50 | Dysan: 

Gemini 15X ........ 50252 t SCALL 5ta" SS/DO (Box ol 6) .. ..... ...... $14.50 5%" SS/DD (Box of 10) ..... .. . . $30.95 

SMITH CORONA: 5'A" DYDD (Box of 6) .. . . ....... $22.50 5'4" DS/DD (Box of 10) in . $38.95 
npe , $CALL' — — RT —— " 

C.ITOH: | P" ! MONITORS: 
Prower | .....--+ $ 369.00 G ' i &  Amdek: 

Prowriter I. ...... , ...$ 689.00 4 am kad Color | ics ..$299.00 
F-10 Starwriter ,...... $1150.00 4 at e XS. Color Il ....... isa ss $499.00 
F-10 Prinimaster SCALL v5 pe X. d^ 310G Green ....... nen $179.00 

JUKI: i de | ke d^ 310A Amber ......... $179.00 

The New! L/Q Printer 4 300G Green <+» $144.00 
JBOMS nian dy ess $ 539.00 rd P Taxan: Amber 12" ..... 5144.00 

OKIDATA: - M Princeton Graphics System: 
Microline 92 ....... s 499.00 | M.B.. Monte Carlo” RGB Hi-Res . $Priced too low! 
Microline 93 ... .... $ 849.00 Card ! = eT | | ! Zenith: ZVM121Green.$ 99.00 

CALL FOR PACEMARK PRICES!  WEESENE TANDON Disk Drives | —-—______—_ 

| Manon eu fame Crem | qn ym 770 (0 

HARD DISK ULL Gd pee IGALE | Tanion a Shugart po m Ii 

DRIVES: \ ana x Sere enne Gg vu or Érnurvaunt TWA Line with terminal program .  SCALL 

DAVONG: AP MA cL EDEN porta tne Myron ACAL j without terminal program . SCALL 
UBM, Apple) - peni - —— d Smarimodem 
poo. — 20€ VD « COLUMBIA DATA PRODUCTS / ERN eec M 
LEMMA 500 0 0o Novation: 77077 | 

PERCOM: bL C" JON esset. 2 0. 2o. $119.00 
(IBM, Apple, TRS-80) " = In tr irre raay * E Feuer AppleCat ll ....,..,. $ $279.00 

5MB k . Th AN PTGERMES | d SmartCat 1200 Baud.............. SCALL 

10MB 4 sE iimmm REL E a mE NEWI U.S. Robotics: 
15MB h un amd irena | Password ....... Sec se -— $CALL 
ZUMO ..........-... SCALL for lowest prices ! CALL FOR PRICES ON r — DISK DANES: 
OTHER COMPUTERS | «COLUMBIA'S NEW. 4 Rana Series: for your ES: 
A2 k or your Apple Computer 

WE ALSO STOCK: «, PORTABLE! .- gu EI Inn SCALL Fourth Dimension: 

F E - d lte 0......... SCALL With Controller ...... .. $270.00 

Franklin ACE 1000/1200 Commodore 64K Panasonic JR200 k, P 

Call for IBM PC and Apple lle Prices : Ela M,e SCALL Without Controler . . . $220.00 

PRODUCTS FOR YOUR IBM-PC": PRODUCTS FOR YOUR APPLE": 

Lx —————————————————!À—————————————————————————————————À———————————————————!———————— 2 (A € M MS aÁ a mm MÀ m ee 

MBI: | . 

I-C—MAGIC: Programmable Graphics Screen Dump Prom Chip .... SCALL | MBI: SOFTWARE: 

Ent | ERA AE ee $119.00 | Continental: 

T&G Products: Quadram Corporation: Appietime Clock Card .... $ 85.00 Home Accountant .,..... $ 53.00 
Joysticks ....,......... S27.00| Quad Board: 64K . . d — s 
Trakball,...-. .. . . $49.00] Microfazer.,...... sess creenwriter ll. .... .... $ 85.00 

Kraft Products: Maynard Electronics: EX PANSI ON Silicon Valiey Systems: 

Joysticks ..... ..... $55.00| Floppy Disk Controller: C A DS ' Final Analysis .... ..... $134.00 
Game Paddles ...... ... $33.00 Parsllel ....cesseus ; Word Handler ......... $125.00 
3 rr VisiCorp: 

SOFTWAR E " Continental: Visidex ...... — P $180.00 

infecom: Home Accountant Plus ... Visifiles T C Tg . $180.00 
re $27.00 | Visicorp: MISDE agaian orses . $180.00 
"2 ern area Fe $27.00 |  Visidex T&G Products: 
Zork I.. .. aaas we. s 827.00 Vigifilas  . ac Afi Joysticks ....., ..... $ 42.00 
Deadine ........... .SCALL| VvisitrendPlot. .. ... 80 — Card Game Paddles ......... $ 28.00 

Lifetree Systems: 256K Visicalc ...... .. "T ce once $269.00 | kratt: 

Vokswrter . . .. .  $CALL vanced Logic Systems .SCALL | Joysticks... a. a. S 49.00 
Game Paddies . .. . § 33.00 


For a Great Time, Call: 1-800-533-8987 
P.O. Box 22573 * Minneapolis, MN 55422 « 1-612-529-7139 


Circia 166 on inquiry card. 


TERMS AND CONDITIONS: Payment: Personal checks are accepted although cashier's checks and money orders will be shipped first. VISA and Masiercard 

prn — = b = Shipping: wa ng se E ey pma = orders add 3% UPS GRO, ase UPS BLUE - Monilors minimum $8.00. Delivery: 
“ n average. Price List: Fealures all ct our up-to-tdat 1 

ar = um a r up-to-date pricing. General: We replace or repair faulty goods at our discretion—refunds only al 
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Listing 2 continued: 


Coordinate 6502 Register 1£50- DD DO DO 50 50 SO 50 50 50 50 50 DO DO DO DO DO 
LE&O- DO DO DO 50 50 50 50 50 50 50 50 DO DO DO DD DO 

LE70- DO DO DO 20 24 28 2C 30 34 38 3C 20 24 28 2C 30 

x low-order byte Leag- 34 38 3C 21 25 29 2D 31 35 39 3D 21 25 29 2D J 
x high-order byte 1£90- 35 39 30 22 26 2A 2E 32 36 JA 38 22 26 2A 2f 12 
y LEAO- 36 3A 3E 23 27 28 2F 33 37 3B 3% 21 27 28 2F 33 


LEBO- 37 38 3F 20 24 28 2C 30 34 38 3C 20 24 28 2C 30 
LECO- 34 3B 3C 21 25 29 2D 31 319 39 3D 21 25 29 2D 11 
LEDO- 35 39 30 22 26 2A 2E 32 36 JA QR 22 26 2A 2E 32 
b REQ- 36 JA 3E 2) 27 28 2F 33 37 38 3P 23 27 28 2? 33 
(1b) LEFO- 37 3á 3F 20 24 28 2C 30 34 38 3C 20 24 28 2C 30 

Address Byte Memory Location 1FOQ- 34 38 3C 21 25 29 2D 31 35 39 3D 21 25 29 2D 31 
lFlÜ- 35 39 3D 22 26 2A 2F 32 16 3A 1E 22 26 2A 28 12 
LP20- 36 3A 3E 23 27 2B 2F 11 37 38 JF 13 27 2B 2F 33 
low-order byte EB |P30- 17 3B 3P 


high-order byte EC 


Table 1: Summary of parameters that | Listing 3: This shape-editor program forms a shape table directly from a high-resolution screen 
must be sel up prior to calling the shape | image. 
subroutine: coordinates of upper left cor- 


ner of bit picture (1a) and starting address 100 TEXT : HOME ¢ POKF — 15295,01 PORE — 16300,0 
i 1i0 RESTOAF : POR I = 768 TO 774: READ Jr POKE Lads NEXT I: POKF 232,0: POKE 23 
(hexadecimal) of shape table (1b). 3,3: DATA 1,0,3,0,45,5,0 
120 DIM 51(105),T1(212) 
130 XMAX = 42:YMAX = 35i1ML = 101:4T = 10 
140 HS = "0123456789A8CDE?" 


: 150 05 = CHAS (4) 
Text continued from page 298: 180 GOSU@ 1100: GOSUB 3300: GOSUB 3400 


i 400 REM SHOW CURSOR POSITION ON GRID 
tion. A Summary of the parameter 415 KDRAW L AT CL + 1,CT 4 3 
setup is given in table 1. 420 REM WALT POR KEYBOARD COMMAND 
: 430 Q * PERK ( - 16384): IF Q < 128 THEN 430 
The subroutine works by taking the 440 poke - 16368,0:0 = Q - 128 


: A s 500 REM 
exclusive-OR of each affected bitin 201 REM CURSOR MOVEMENT COMMANDS 


a - 562 REM 
page-1 hi-res screen memory with the 510 IPQ < > ASC ("I") THEN 550 


corresponding bit of the bit picture. 520 XDRAW 1 AT CL + 1,CT + 3 
530 IF Y > 1 THEM Y © Y ~ U:CT = CT - 4 
This exclusive-OR plotting has 54o coro 410 


1 550 IF QO <¢ + AS ("M") THEN 590 
ified: i 570 IF Y € YMAR THEN Y = Y + L:CT = CT + 4 
not be specified; the shape is drawn EM NI 
by calling the subroutine once andis 599 if 9 « > asc ("J") THEM 630 
600 XDRAW 1 AT CL + I,CT + 31 


erased by simply calling it again with 610 tr x > 1 THEN x a X - isCL = cL - 4 
the same screen coordinates. Second, $25 Te q c > asc ("R") THEN 700 
3 


i exclusi 640 DRAW 1 AT CL + 1,0T + 
any shape drawn nim... usive-OR 650 IF X < XMAX THEN x a X * LiCL = CL + 4 


plotting is nondestructive; that is, 660 coro 419 


whatever the shape happens to plot 701 fem ptor COMMAND 


x = 702 REM 
over is restored when the shape is 792 8E qê > ABC (en) THEN 810 


erased. This property can be used to 720 £LE = 1wT 4(X — 1) / 14) « 3 * {Y - L) 
; 730 BIT = (X — 1) — THT ((X = 1) / 14) * 14 
form interesting backgrounds that 740 A= INT i|BMÍELE) / 2 ^ ptt) 


750 IF A/ 2€ 3 Yat xw 2 THEN 610 
need not be redrawn after shapes are 760 sv tel dE Yum 


770 EL oe M ea IB idi pel 
plotted and moved on top of them. Pe. Meccan LoOEGA Get meee 


Cross-hair cursors are also free to 790 Goto axo 


move around without destroying the — 851 o A Á — 
4 z H02 REA 
screens previous contents. 810 IF Q« > ASC (*E") THEN 900 


Several details about the subrou- EU MA AT du = JEET a ; a -u 
tine need to be explained. Zero page Mo Ke UNT Saitun y a I aaa 
a , * A 
(hexadecimal locations 00 through G25 sitere) 4 setite) = 2 ^ BIT 


i 870 FOR I = 2 TO d: XDRAW 1 AT CL + 1,C€T + I: NEXT 1 
FF) of memory is used for temporary $5 (55s os HELOT gp e X,62 ae 


storage; the particular locations used 830 GOTO 430 
were chosen to avoid destruction of + 1 REM CLEAR SCREEN COMMAND 


* > 902 REM 
locations used by the Apple Monitor 310 rP Q« > ASC ("C") THEW 1030 
Applesoft, Integer Basic, and the 310 TAA 23: PRINT "SURF YOU WANT TO FRASF ‘THE SCREEN?“ 
DOS (disk operating system). The 540 Sosuy 1500 aaa: 


- T 950 VTAd 22: CALL - 999: IF 2< > ABC ("Y") THFN 410 
subroutine does not operate correct- 925 fon i e o TO 105:94 (1) = Di NEXT I 


; i ; 370 GOSUa 3100: JOSUA 3400: GOTO 410 
ly without the tables shown in listing Se 


2. These tables may be stored any- 1010 REA TABLE COMMAND 


à 1020 PEH 
where in memory, but are best i030 fege > asc (“T") THEN 1520 


j ] 1040  VTAB 23: PRINT "SET CURSOR TO TOP LEFT CORNER OF"; PRINT "DESIRED dir MAP 
located immediately after the sub- S aun Game 


routine in memory. Three pertinent 1050 L5 » 1 
Tex? continued on page 306 Listing 3 continued on page 304 
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ompuPro 


SYSTEMS CENTER 
System 8/164 $4495 
Bystem 8/162 $5395 
System B/15C $6895 


+ Fuly Assembled and eee LI 
Al Systeme moude SORCIM'S SUPEHWPRITER, 
ae MAIL LIST & FORM LETTER 


MORROW B 


MICRODECIBION 11 OR IU 
Now includes 
GUEST ACCOUNTING SYSTEM 


“Nl 


$1170 
81470 


FOLLOW THE STAR -— 
a NorthStar imm 


HORIZON 64 K-20D 
w NORTHWÜORO & INFO-MNGR $2695 


Cromemco 


EAGLE I| en sw. s1595 


SACCESS. 


portable w/84 K RAM, 7° AMBER, 2 
heer 2 MODEMS, MXBO PRANTA, Sap. K B., 
GRAPHICS v/Locu of S.W. & Tutansin, US) 12° 
AMBER MON + MANY Options avallahis 
$2495 


C-10 $1525 


PERIPHERALS - BOARDS: 

| FOR 

PCMATE o TEGMAR Es 

^st MATE 64 K + SERIAL + 6295 
end MATE 2 SERIAL / 2 PARA. + 229 


Lab Guakty D/A & A/D BD.S for IBM-PC 
& S-100 BUS 


VOTARAN SPEECH SYSTEM $275 
BSM TRANSMODEM 1200 S495 
BY RACAL VADIC 

PRINTERS: 
C. itoh 1550 SERIAL $750 
TALLY MT 180L CALL 
EPBON CALL 
OKIDATA 82A $439 
FLOPPY DISK DRIVES 
Tandon 100 5%" os00 
aal annal: $239 


842 8” OSDO S450 
242 0” D500 $445 


Qume 
142 5%“ D5DD $190 


IBM hes recent) selected the UUME Drwe for 
ther PC. 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs. :00 A.M, - 5:30 P.M. M-F 
Subject to Available Gusntities 
Prices Quoted include Cash Discounts 
Shipping & insurance Extra 


14425 North 79th Street, Suite B 


Bcottsdale, Arizona 84260 
TELEX 185025 
TECHNICAL 602-891-7870 
SALES 800-528-3138 
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1060 
1070 
1080 


1090 
1100 
1110 
1120 
1110 
1140 


1150 
1160 
1470 


1189 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1250 
1270 
1280 
1290 


41090 
1319 
1320 
1339 
1340 
4359 


13160 
1170 
1380 
1390 
1400 
1410 
4420 
1430 
1440 
1459 
1450 
1470 


1480 
1499 
1509 
1510 
1520 
1530 
1600 
1601 
1602 
1610 
1620 
1510 
1640 
1650 
1660 


1670 22 


1680 
1690 
1700 
1710 
1720 
1710 
1740 
1750 
1766 
1770 
1800 
1801 
1802 
1810 
1820 
1830 
1840 
1850 
1880 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1340 
1950 
1560 
1970 
1980 
1990 


CT = MT + 4 # 


SOTO 430 
PL = X:PT = Y 

VTAB 22: CALL — 95B: PRINS : PRINT "SET CURSOR TO SOTTOM RIGHT CORNER orf" 
3 PRINT "DESIRED SIT MAP AND HIT RETURN”; 
L5 = 2 

GOTO 430 
PR a X4:PB = Y:L5 = 0 

&KORAW L AT CL + 1,CT * } 

VTAB 22: CALL - 958 


IF PL > PR OR PT > PB THEN VTÀB 23: HTAB 1: PORE $0,43: PRINT "ILLEGAL dl 


T MAP CORNERS": POKE 50,255: POR I a 1 TO 2000: NEXT Ix VTÁB 22: CALL — 95 
8: GOTO 410 

VTAS 23; HTAH 1: PRINT "NOW FORMING SHAPE TABLE” 

FOR f » O TO 212:7T4(I) 9 0s NEXT 1 

L = PH - PT + 1;W » (PR — PL è 1) 47: IP Ww < > INT (W) THEN W = INT (Ww) 


+L 

TÀ(0) = L:TA(1) = W:N = 2:9 = 6 

FOR Y = PT TO Pa 

FOR 4X = PL TOPL 4 W*1- 1 

IF X > PR THEN BN = 0: GOTO 1250 

ELF = INT (44 = 1) / 14) * 3 *^ (V = 1) 
BIT = (€ — 1) — INT (IX — 1) 7 14) * 14 
BN = Dià = CHT (SW(ÉLE) / 2 " ALT}: IF 
IF BN = 1 THEN TAIN) = TRIN) + 2° Q 

J x2 +L: IF Q= 7 THEN 9 * ON eH el 


INT {A / 2) € > AJ 2 THEM ON = 1 


NEAT X: NEXT Y 

HOME : POKE ~ 16103,0 

VTAB 2: PRINT "UD YOU WANT TO SEE THF TABLE IN HER“: PRINT ” OR IN OECIM 
AL?": PAINT : PRINT 

GDSUH 3500 

1P 0X > ABC (°D"] AND Q <4 > ASC ("H") THEN 1280 
Z = ü; FOR 1 0 TOL* wet 
Zua2e i 

IF g = ASC ("D") THEN PRINT TAB{ Z * 4)5;713(1);: GOTO 1360 

PRINT TAB( Z * 3); MIDS (HS, INT {TOQL) / 16) * 1,10: MIDS (HS, TALES i 


NT (TA(I) / 16) * L& + 1,1); 

1F Z = H THEH Z «= 0; PRINT 

NEKT I 

PRINT : PRINT + LF PEEK i37) < 21 THEN POKE 34, PEEK (37) 

PRINT "DO YOU WANT TO SAVE THR OBJECT TABLE": PRINT * ÙN DISK?" 
GOSUB 1500 

IF Q ¢ > ASC ("4") THEN 1470 

PRINT : PRINT "WHAT DO YOU WANT TO NAME": INPUT " 
POR I = Q0 TO L * W +l: POKE 16384 + L,TA(I): NEXT I 
PRINT D$;"BSAVE*;N5;",ASAQQU,L";L * W +2 

PRINT *"PILK SAVED USING NAME ",H$ 

PRINT : PRINT + GOTO 1390 

POKE 34,01 HOME r VTAB 2: PRINT "DO YOU WANT TO RETURN TO THE": PRINT Y 
SCREEN FOIT MODE?" 

GDSUB 3500 

IF Q« > ASC ("Y") THEN 2260 

GDSUB 3100: POKE - 16304,0: GOSUB 3310: GOTO 410 

REM ‘RETURN' PSEUDO-COMMAND 

IF Q€ > 13 THEN 1600 

ON L5 + 1 SOTO 430,1070,1110 


THE FILE? "HS 


SAVE TABLE COMMAND 


IF Q< > ASC ("S") THEN 1800 

ADRAW 1 AT CL + 1,CT + 3 

VTAB 23: INPUT "PILE NAME POR SAVE? ";N$ 
NITET PRINT "NOW SCANNING IMAGE";: HTAA 1 
IF i = 0 AND EI € 105 THEN 21 « Z1 + 1: GOTO 1660 


IF St(22) = O AND 22 > Q THEN Z2 = Z2 — 1: GoTo 1600 

IF Zi > 22 THEN 21 = 0:22 = 1 

VTAB 24: PRINT "WOW SAVING IMAGE TO DISK";: VTAB 23: PRINT 
PRINT Dr OPEN”; NS: PRIST D$; "WRITE";W$ 

PRINT 21: PRINT 72 
FOR I = Z1 TO 22 
PRINT Se{r} 

NEXT t 

PRINT D$;"'CLOSE";N$ 
VTAB 22: CALL =~ 958: 
REM 


GOTO 410 


- LOAD TABLE COMMAND 

IF Q4 > ASC ("G") THEH 2100 
XDRAWM 1 AT CL + 1,CT + 3 

VTAB 23: PRINT “SURE YOU WANT TO LOAD?" 
GOSUB 3500 

VTAB 22: CALL - 9581 IF Q < > ASC ("4") THEN 410 

VTA8 23: INPUT “PILE NAME FOR LOAD? ";N$ 

PRINT DS;"OPEN";H$: PRINT D$,*READ",N$ 

INPUT Zl: INPUT 22 

FOR I + U TO Z1:S&(I) = Or NEXT I: FOR I = 22 TO 105:59(I) = D: NEXT I 
POR I = zl TO Z2 

INPUT S'*(1) 

NEXT I 

PRINT D$; "CLOSE";N$ 

GOSUB 3300: GOSUR 3400 

VTAH 22: CALL ~ 958: VTAB 23: PRINT “NOW RETRACING IMAGE ON SCREEN" 
ELE = ZI:HIT e O:CL = ML + 4 * ((ELE - INT (ELE / 3) * 3) * 14) 
INT (RLE / 3) 
INT (SY(ELE) / 2 ^ BIT): IF INT (A / 2) = A / 2 THEN 2000 
POR I a 2 TO 4: XDRAW 1 AT CL + 1,CT + Is NEXT I: APLOT 39 + (CL — ML} / 4 
,63 + (CT - MT) / 4 


Listing 3 contínued on page 306 
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KEY TRONIC 
POLISHES THE 
APPLE Il" KEYBO/ 


EE ELEEEEELLLELLI TT: 
imi ee eee 
5 a = mR 

—————————À' 


— T 


Eleven Function Keys Keys in Familiay 10 Foot Cable 
Streamline Multiple Typewriter Locations / For Portability 
Key Operations Bens or A 

Full Shifting Capability Numeric Pad 


Enhance your APPLE II* Computer System with a Key Tronic keyboard peripheral. 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple IL It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 


Price: $298.00 
To Order Model KB-200 Call Toll Free 
1-800-262-6006 (NMam-Apm Pacific Standard Time). 


| : a 
key tronic Warranty information may be obtained, free of 


charge, by writing to the address below. 
» THE RESPONSIVE KEYBOARD COMPANY 
DEPT. FIE ® P.O. BOX 14687 © SPOKANE, WASHINGTON 99214 USA 
AUTHORIZED DISTRIBUTORS: 


HAS. TIAI DIGITAL ENTRY SYSTEMS, ING PERIPHERAL SUPPORT, INC FUTURE ELECTRONICS, INC 
oss Ap, CA (2013) 5808711 Boston, MA (617) 899 6111 Chicago, I (112) 599 5900 Montreal, Quebec (514) 694.7710 
(HOO) 32:1 BAN? COMPUTER-MATE, INC SSE PHODUCTS, INC Ottawa, Omano (613) 820-6313 
C d SALES, INC Dallas, 1X (800) 442-4006 (Texas) Elmont, NY (516) B72-9001 Toronto, Ontario — (416) 663-5563 
aan B rari, GA 11) 9413 6897 (800) 527-3643 (Comumntal 1) 5 |} (QUID ELECTRONICS, INC Calgary, Alberia (403) 259-6408 
46 SALES; COMPONENTS UNLIMITED, INC Phildeiphsu. PA (215) 6575600 Edmonton, Alberta. (40%) 486-0974 


| ns, Angie im , GA (213) M0 61716 Lynchburg, VA (B04) 384-6000 RHINO SALES COMPANY Vancouver, B.G (604) 438-5545 
Hrighton, MI (319) 227-1 78H x 


Listing 3 continued: 


2000 CL = CL + 4:BIT = BIT + 1: LE BLT < > 14 tiig 1980 


2010 IF ELE > 
2020 BIT = D:ELE = ELE + 1 


GOTO 1980 
2100 REM 
REM 
REM 


HELP COMMAND 


VTAB dix CALL - 958; POKE - 153103 
GOSUB 3170 
POKE = 16304 


"VIEWING WIKDOW” 
GOTO 439 
HEM 


QUIT COMMAND 
nas 

FOS > ASC ("0") THEN 430 
ORAN l AT CL +1,¢CT + 3 


GOSUB 
IF Q f 


GOTO 9999 
REA 
PEM 
PEM 
3100 HOME 


SUBROUTINES 


VTAB 4: PRINT "I,J,K,M"; TAH! 9), *CURSDR MOVEMENT" : 


= 12 THEN, dosia 3310s GOTO 41 
IP ELE / 3 = INT (ELE / 3) THEN CL = MLCT = CT + 4 


IF 9 ¢ > ASC ("H") ARD Ox > ee ("/"*) AND Q ¢ > ASC ("?") THEN 2200 


VTA 20: TE : CALL — 958: HTAB 2: PRINT "ACTUAL SIZE": HTAB 21: PRINT 


VTAB ni PRINT “SURE YOU WANT TO QUIT?" 
500 


> ASC ("Y") THEN VTAG 22: CALL ~- 958: GOTO 410 
HOME + POSF ~ l16103,0r POKE — 16298,0: VTAB 24 


HTAA 15: PRINT “COMMAND MENU"t HTAB 15: PRINT '"-——--—--— ——" 


PRINT t PRINT "B"; TAB 


t 9),"PLOT POINT AT CURBOR POSITION": PAINT 


8( 9]; "CLEAR SCREEN": PRINT 


APE SOURCE FILE TD DISK": PRINT 


PRINT "T"; TAB( 9);"MAKE SHAPE TABLE"; 
PRINT "G"; TAS( 9);"GET SHAPE SOURCE FILE FROM DISK": PRINT 


PRINT "E"; TAB| 9);"ERASE POINT AT CURSOR POSITION": PRINT : PRINT "C*; TA 


PRINT : PRINT "S", TAGI 9)rp"SAVE SH 


: PRINT "H OR 


7°; TAS| 91;"HkLP [RETURN TO THIS MERU) * 


GOSUG 3500: IF Qs > 
= CALL —- 958 
N 


POKE 230,32: CALL 62450: HGR 
1310 PT x YMAX + l: 


ALL =- 938: PRINT 
3330 K = INT (MMAR / 2) :€* = 
3340 MR = ML è XMAX * 4:49 = MT + 


PRINT : PRINT "Q"; TABI 9); QUIT PROGRAM EXECUTION” 
VTAB 24: HTAB 10: PRINT "HIT SPACE TO EXIT MENU"; 
ASC {“ ") THEN 3180 


2 SCALEo i: HOT= 0 

PB x D:PL a RMAN + LPR 2 0 

VTAB 2I: HTAA zd PRIHT “ACTUAL SIZE";: HTAB 217: PRINT "VIEWING WIHDOW";: C 
INT iom, ri £g 


Pt a nk audae B ej) i 


33460 RETURN 

3400 WCOLOR= 7 

3410 FOR I = ML TO MR STEP 4: HPLOT L,MT TO 1,48: NEXT 1 

1420 FOR I = MT TQ MB STEP 4: HPLOT ML,I TO MR,I: NEXT I 

3410 RETURN 

3500 Q = PERK { — 16304): IP Q € 128 THEN 3500 

1$10 POKE - 16369,0iQ = Q - 

3520 RETUDN 

9999 END 
Text continued from page 303: A Note on Color 

tables are named QUOTBL, LOSTRT, One of the most difficult aspects of 
and HISTRT. QUOTBL is a lookup using the Apple high-resolution 
table used internaly by the graphics mode is trying to control the 


subroutine to divide the x-coordinate 
by 7. LOSTRT and HISTRT are each 
192 bytes long, and they contain the 
low- and high-order bytes of the 
address of the leftmost byte of each 
y-coordinate in page 1 of hi-res screen 
memory. For plotting on page 2 of the 
hi-res memory, a hexadecimal 20 
should be added to each byte in the 
table HISTRT. Although I wanted the 
subroutine to be fully relocatable, | 
compromised this requirement in 
favor of additional speed. However, 
as I have written it, relocating the 
subroutine requires changing only 
the two locations referencing 
QUOTBL in lines 38 and 41 of listing 
1. 


306 . August 1983 © BYTE Publications inc 


color of objects displayed on the 
screen. This difficulty arises because 
a color cannot be individually as- 
signed to each pixel on the screen; 
the color depends instead on such 
factors as whether an object is drawn 
with pixels horizontally alternating 
between on and off and whether the 
on pixels have even or odd x-coordi- 
nates. Through careful programming 
and shape-table composition, you 
can control colors in this manner 
using the shape subroutine 
presented in this article. In newer 
Apples, however, two more colors are 
added to the hi-res screen by defin- 
ing the previously unused high-order 
bit in each word in hi-res screen 


memory. Unfortunately, these colors 
cannot be easily displayed using the 
shape subroutine because the sub- 
routine forces the extra bit in the hi- 
res screen to 0. For a complete 
description of color in the Apple hi- 
res screen, see page 19 of the Apple 
II Reference Manual (Cupertino: Apple 
Computer Inc., 1979). 


The Shape-Editor Program 

Although it is not difficult to form 
the shape table for a given shape, it 
is often time consuming. When writ- 
ing a program that uses shapes, you 
rately know in advance the exact pix- 
el pattern that makes up the shape. 
Even if you know the pattern, you're 
probably not sure whether the shape 
will Jook good on the hi-res screen. 
It might take you hours to develop a 
suitable shape if you have to write 
out each trial on graph paper, form 
the shape table, and use the 
subroutine to display the shape 
before you can tell if it is satisfactory. 
This time-consuming method can 
bring the creative process to a halt. 
À more desirable situation would be 
one in which you could easily experi- 
ment with different shapes on the hi- 
res screen until you were satisfied 
with the results and then form the 
shape table directly from the screen 
image. I had this concept in mind 
when writing the shape-editor pro- 
gram shown in listing 3, The program 
features complete hi-res editing, both 
actual size and a blown-up view of 
the shape being drawn, disk storage 
af the current shape (the source file) 
for future editing, and assembly of a 
shape table from any portion of the 
current screen, 

The editor program requires an 
Apple II with 32K bytes of memory, 
a disk drive, and Applesoft in ROM 
(read-only memory). When you run 
the program, the list of commands 
shown in photo 1 comes up on the 
screen. After you press the space bar, 
the left area of the screen becomes 
blank, and a grid appears on the 
right. The blank area is the "slate" on 
which you can draw different shapes 
actual size. Ánything drawn also ap- 
pears enlarged on the grid, making 
it easier to see details of the shape. 
Once the grid has been drawn, a 


LMC' 32-Bit Virtual 
Memory MegaMicro Achieves 


New Price/Performance 
Breakthrough 


LMC’s MegaMicros are among the most powerful 
and expandable microcomputers ever offered. They provide main- 
frame or super-minicomputer performance at prices competitive with 
today’s far less powerful 8- and 16-bit microcomputers. And, they are 
available for delivery now. A typical multiuser MegaMicro system which 
includes a half meg of RAM and 20 megs of fast (30 ms. average access 
time) winchester disk storage as well as UNIX, C and FORTRAN costs 
only $15,000 (and even less with OEM or quantity discounts). These 
are true multiuser systems allowing one to thirty-two users simulta- 
neously to address 16 megabytes of virtual storage per user process 
even with very little true RAM. 

LMC Mega-series computers incorporate: the 
NS16032 central processing unit which has true 32-bit internal logic 
and internal data path configured on the multibus (IEEE 796) 16-bit 
interface (making hundreds of peripheral boards and products avail- 
able); demand-paged virtual memory implemented in hardware; and 
hardware 64-bit double-precision floating point arithmetic. These fea- 
tures give the MegaMicro remarkable performance. 

In addition, the NS16032 instruction set architecture 
is symmetrical making the processor ideally suited to high-level lan- 
guages such as FORTRAN, C, and PASCAL and to structured modular 
programming. Consequently, LMC's MegaMicros make efficient use of 
large operating systems and are supplied with an implementation of 
UNIX that includes the Berkeley 4.1 enhancements to take advantage 
of demand-paged virtual memory. Also included are C and FORTRAN 
11; PASCAL, PL/I, ADA and other high-level languages will be avail- 
able soon as options. 

OEMs who wish to run C or FORTRAN benchmarks 
are invited to send evaluation code to LMC. Full technical specifica- 
tions and prices of LMC's MegaMicros are available on request. 


LMC MegaMicros The Logical Alternative" 


* UNIX is a Trademark of Bell Laboratories 


The Logical MicroComputer Company 


IMO. 140 South Dearborn, Chicago, IL 60603 USA (312) 580.0250 Telex: 270384 Cable: Lexecomp 
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< n e - E oe M ee = 


j,X,M CURSOR MQUEMENT 


m uU «es 


CLEAR SCREEN 
MAKE SHAPE TABLE 


1 


L è 


bé we — 


as 4 


HIT SPaCE 


Photo 1: The command menu that appears at the beginning of the 
shape-editor progrum (listing 3). This menu also appears whenever 


the Help key is pressed. 


small horizontal line appears in one 
of the small squares in the grid. This 
is the cursor, which always shows the 
current drawing position of the 
program. 

Once the cursor appears on the 
screen, you can execute any of the 
commands listed in the menu (photo 
1) by pressing the corresponding let- 
ter on the keyboard. The letters I, J, 
K, and M are used for moving the 
graphics cursor up, left, right, and 
down, respectively. The Plot com- 
mand plots a point at the current cur- 
sor position, and the Erase command 
erases the point at the current cursor 
position. Neither the Plot nor the 
Erase command causes any harm if 
the command has already been used 
at the cursor position (e.g., if the Plot 


GRAPHIC SOFTWARE- 


PLOT POINT AT CURSOR POSITION 
ERASE POINT AT CURSOR POSITION 


SAVE SHAPE SOURCE FILE TQ ürIsk 
GET SHAPE SOURCE FILE FROM OLR 
HELP CRETURM TQ THIS MENU) 
QUIT PROGRAM EXECUTION 


TQ €XIT MENU 


ACTUAL SIZE 


ee 
ou 
an 
ee 
"» 
oe 
so 
#8 
+o 
LI 
nu 
os 
ae 
ae 
as 


UIEMIMHG WINDOW 


Photo 2: A view of the screen-edit mode of the shape-editor program. 
The figure on the grid is an enlarged view of the actual-size shape 


on the left side of the screen. The cursor is the small horizontal line 
in a square above the lower left corner of the displayed shape. 


command is used at a position where 
a point already exists). The Clear 
command clears the screen after 
prompting you to verify that the 
screen should indeed be cleared. By 
using the cursor-movement, Plot, 
Erase, and Clear commands, you can 
draw the desired shape on the screen 
and modify it as many times as 
necessary. A shape being drawn in 
this screen-edit mode is shown in 
photo 2. 

With the Table command, you can 
make a shape table from any segment 
of the screen where you have drawn 
a shape. After choosing the Table 
command by pressing the T key, you 
must choose the smallest rectangle 
that encloses the shape; this is the 
same rectangle chosen when forming 


the shape table manually as pre- 
viously described. You specify the 
boundaries of this rectangle by mov- 
ing the cursor to the upper left posi- 
tion of the rectangle and pressing the 
Return key and then doing the same 
for the lower right corner of the rec- 
tangle. The corners are inclusive; that 
js, the rows and columns that contain 
the corners become the outermost 
edges included in the shape table. À 
portion of the rectangle selection pro- 
cess is shown in photo 3. After you 
select the desired rectangle, the pro- 
gram will form the shape table. The 
time this takes (typically 15 to 30 
seconds) depends on the size of the 
shape. The completed shape table is 
displayed on the screen in either 
decimal or hexadecimal form, de- 


DAT^ PLOTTING SOFTWARE- 


A self-teaching guide of 61 BASIC programs that will 
show you how to write your own 2D and 3D 
graphics software: create 2D and 3D shapes, 
translate, rotate, scala, stretch, clip, remove hidden 
| lines, shade, perspective views, surface intersec- 
tions, animation, applications to science, business, 
engineering. Named ‘The best book available tor 
micro graphics’ by Creative Computing. Special 
IBMpc version also covers separating text from gar- 
phics, hardware requirements and more. 
LJBook ‘Graphic Software for Micres-$21 95 C1 "IBMpc Graphica’- $24 
DiApple Disk $19.85  CHIBMpc Disk $21.95 


18 programs to process and display business and 
scientific data: Pia, bar, stock market charts, 
histograms, 3D views of surfaces, log plots, semi-log 
plots, curve fitting, regression, statistical analysis. 
Data management programs create disk data files, 
recall, update, list, refile. Special features- text over 
graphics, auto-scaling, auto-replot when data 
changes. All programs in BASIC, modular, menu 
driven, fully explained. Use as-is or modify and com- 
bine for custom applications. 

ClBock "Data Plotting Software tor Micron - $28.50 

LJApple Disk $18.85 (CIBMpc Disk $19 95 


| SOFTKITS,: Our pubkicabons are called SOFTKITS. They contain reedy-to-run programs writien in BASIC listed alongside theory, 
equations and sample problems. This format allows you to learn how such programa are written, modify and combina tham for custom 
applications, or use them as-is. Disks (Appie and IBMpc) contain the same programs in Applesoft BASIC or IBMpc BASICA.. 
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Photo 3: A view of the first step in forming a shape table. The desired Photo 4: A view of the screen after the shape-editor program has 


Shape is selected by defining a rectangle enclosing the shape. Here, 


the user has positioned the cursor to the correct position to define 


the upper left corner of the rectangle. 


pending on how you answer a 
prompt. The program will then save 
this object-file shape table on disk as 
a standard binary file if you so desire. 
You are then asked whether to return 
to the screen-edit mode or end the 
program. Photo 4 shows the final 
shape table formed from the sample 
shape used in photo 3. 

The Save and Get commands let 
you store on disk and later retrieve 
any picture drawn in the screen-edit 
mode. The Save command prompts 
you for a file name and then saves to 
disk a representation of the shape 
drawn on the grid. The Get com- 
mand can then be used to retrieve 
and display the picture as long as the 
saved file remains on disk. Because 
the Get command erases any draw- 


WAIL LIST SOFTWARE- 


a series of ready-to-use mail list programs arranged 
in a tutorial sequence that show how to write mail list 
software: Create random access data files, store on 
disk, recall, update, sort by zip code, sort in 
alphabetical order, list, print mail labels. Programs 
progress step-by-step from elementary file handling 
concepts and build to ready-to-use mail list software 
Perfect for small businesses who want to customize 
their own software. Programs listed In the book in 
IBMpc BASICA, disks available for Apple and IBMpc. 


| IBook ‘Mail List Softwarsa for Micros -$32.50 
CiAppo Disk $18.95 LIIBMpc Disk $19.95 


ing previously on the screen, you are 
first asked to confirm that a file is to 
be loaded. Once the picture is re- 
trieved, it can be modified or 
assembled into a shape table just as 
if the picture had been entered using 
the keyboard commands. 

The Help command (executed by 
pressing the H or ? key) returns you 
from the screen-edit mode to the 
menu shown at the beginning of the 
program for a quick command-letter 
check. Pressing the space bar returns 
you to screen-edit mode with the 
contents of the screen unaltered. The 
Quit command ends the program. 
Because any drawing on the screen 
is lost once the program is ended, 
you are asked to confirm the Quit 
directive. 


STRUCTURAL 


formed the shape table for the shape shown in photo 3. 


Summing Up 

Using the techniques and pro- 
grams described in this article, you 
can implement professional-looking 
animation on the Apple without hav- 
ing to work around the limitations of 
the standard Apple shape subrou- 
tine, Although I wrote my shape sub- 
routine with animation in mind, the 
subroutine is useful in any graphics 
applications where detailed shapes 
must be drawn. Using the graphics 
editor as a development tool, virtual- 
ly any shape can be easily displayed 
on the hi-res screen. E 


Richard T. Simoni jr. (29 Farnham Park Dr., 
Houston, TX 77024) is currently enrolled as a senior 
electrical engineeringtomputer science/math science 
major at Rice University m Houston, Texas. 


11 programs combining structural analysis with 
graphics: Create a 3D mesh interactively, rotate in 3 
dimensions, store on disk. Then recall, do linear and 


non-linear 3D truss analysis, linear 30 frame analysis 


ple problems. 


using the ‘direct stiffness’ method. Also do combined 
stress analysis, calculate geometric properties ol 
beam cross-sections. Truss programs graphically 
display deformed shape of structure. All programs in 
BASIC fully documented with theory, equations, sam- 


[] Book ‘Structural Analysts Software lor Micros'-$42.50 


LiAppie Disk $4250 LIIBMpc Disk $42.50 


TO ORDER: Send check on US bank, money order in US funds, VISA/MASTEACAAD na wilh axp dale to KEAN PUBLICATIONS, PO 
Bos 1029-BJ, Duxbury, MA 02332. Ad $2 per book 4th ci mail in US and Canada, $4 Ist cl or UPS in US; $4.50 181 cl Canada. $12 air Europa 
and Cantral America, $18 elsewhere For faster dallvery cali (517)934-0445 
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The Debate Goes On... 


A discussion of the future of microcomputer languages 


I’ve written several large computer 
programs. The two largest, an ac- 
counting package and my minimum 
database do-all program, were 
originally written in BASIC, Another 
large program, my interstellar trader 
game, was written in Pascal, Recent- 
ly I've had to make extensive revi- 
sions in all three—with interesting 
results. 

First, I find it impossible to work 
with BASIC programs. My account- 
ing package, although originally in 
BASIC, was long ago translated to 
CBASIC and from that to CB-80 (also 
called Compiled CBASIC). The 
translations make it possible to main- 
tain the programs. If that hadn't 
been done, I wouldn't even try. 

Example: my accounting program 
doesn't do depreciation, because 
almost all my accounting is done to 
satisfy the IRS, and the IRS wants 
depreciation handled in a rather 
special way. When I first began using 
microcomputers to keep my books, 
I wrote what I thought was a simple 
BASIC program to keep track of 
depreciation. It didn't have to do 
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much: simply list the item, when it 
was bought, the useful life, purchase 
price, amount claimed this year, and 
cumulative amount claimed over the 
life of the item. Each year I add new 
items at the end of the list, then run 
the program to figure and list out 
depreciated items. 

The program has some checking to 
do, of course; the last year’s claimed 
amount can’t make the cumulative 
amount claimed be larger than the 
purchase price. Also, if the item was 
purchased this year, you can't claim 
a full year’s depreciation, and have 
to prorate it by the number of 
months you've used the equipment. 
Even so, it's a simple program. 

It's simple, but this year it took me 
about as long to update that simple- 
minded little BASIC program as it 
did to add major new features to the 
accounting package. When I get a 
chance, l'm going to scrap my 
depreciation program and write it 
over, probably in CB-80 because it 
has to handle files, and I've still got 
some problems doing file handling 
with CP/M Pascal. 


What I'm not going to do is put up 
with normal BASIC programs, with 
their line numbers, cramped printout 
format, and the primitive text-editing 
capabilities. 

With CB-80 it's possible to write 
structured programs. Moreover, the 
compiler can be used to catch a lot 
of bugs. Example: my minimum 
database has a procedure to check 
the size of any entry. This is useful, 
because entries that are too long 
can't be printed properly (especially 
if they're to be printed on a mailing 
label). The original program got its 
input by calling a subroutine that 
both input the data and checked the 
input length. 

Alas, that's silly. If you forget to 
specify the input length before call- 
ing the input subroutine, then the in- 
put length is checked against what 
the program was last told the input 
length should be; and that can cause 
really boffo problems. I know, 
because I did forget, not once but 
several times. 

The remedy was simple: use a 
function to get input and check 
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Quite simply, our single board computers, What you wont expect is the almost Read the specs, thencall, write or circle the 
slaves, 256K memories and personality awesome sophistication of Intercontinental bingo number below. Wed be glad to send 
boards let you build a system now, not later. Micro Systems products. more information and help solve your S-100, 
The hardware works, the software works, Sa stop messing around with multiple sourc- multi-user system problems, 


CPZ-48000 SINGLE BOARD COMPUTER. 


C IEEE 696.1/D2 S-100 compliance. O 280A" 4MHz Operation. 

oO Floppy disk controller (FOC). Single or double sided. Single 

or double density. 8' or 54^ O Two synchronous or asynchro- 
nous serial 1/0 channels (SIO). Ci Two parallel 1/0 channels 

(PIO}. GC Four channel OMA controller. O 64K on board RAM. 

C Memory management unit (MMU). Addresses up to 16 
megabytes of system memory. C Eight Vectored priority 
interrupts. O Provisions for 2K or 4K onboard EPROM. C Software select- 
able baud rates. OIBM Bisync, HDLC, SOLC and other protocols. O CP/M? 
MP/M and TurboDOS" operating systems available. O Turbo-Disk* 
implementation included. 


O IEEE 696.1/D2 S-100 compliance. O Compatible with 
CP2-48000 SBCP any 2-B0A based CPU with extended address 
capability or 16 bit based CPUs complying with IEEE 696.1/D2 
bus specification. 212-808" 6MHz (CPS-6X) or 280A 4MHz 
(CPS-4X) operation. O Two synchronous (CPS-MS) or 
asynchronous (CPS-MA) serial 170 ports. 0 TurbaDOS " & 

CP/ NET” compatible. Ci Master confiscation of slave memory 
for diagnostic purposes. C Two parallel 1/0 ports; eight data 
bits + 2 handshake lines per port. C154 Kbytes of onboard dynamic RAM. 
Ci Master/slave memory-to-memory transters under OMA control @ 571 
Khyte/sec transfer rate when used with CPZ-48000 SBCP Ci Software 
selectable baud rates. O Usabie as an intelligent 1/0 processor in single 
user System. 


296KMB-100 256K MEMORY. 


GIEEE S-100 bus, spec 696.1/D2 compliance. The 256KMB-100 is 
compatible with most IEEE S-100 board products now on the 
market. O Linear addressable to 2 megabytes. O 225 nano- 
second access lime, maximum, 160 nano-seconds, typical. 
(1295 nano- second read-write time, minimum. C Bank 
Selectable 16K increments. C 1/0 port address bank selection. 
O Configures for pr deselection. O Parity error detection, 
| visual and/or interrupis. O Bank selection compatible with CROMIX? 
CP/M2.2" MP/M; Alpha Micro, and other major systems. 
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PERSONALITY BOARDS. 


D Centronics printer. 338 inch floppy disk. O 5% inch floppy 
disk. ORS232 serial communications. O Synchronous / 
asynchronous modem. O Priam smart/smar E hard disk. 

D Long distance serial communication (2000 ft (à 9600 baud). 
O Shugart Associates Systems Interface (SASI). OClock/ 
calendar. 2 Konan David.Jr." hard disk. C Archive tape drive. 
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; RÀ 1733 South Douglass Road,Ste.E 
FC RO=| systems corporation 


Anaheim, California 92806 
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(714) 978-9758 
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ZEDA & 2808 are trademarks of ZILOG Corp. e CP/M, MP/M & CP/NET are trademarks of Digital Research Corp. e TubroDOS is a Irademark ol Software 2000 lnc 
CROMUX 16 a trademark of CROMEMCO Corp » DAVID JR. is atrademark at KONAN Corp. 
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length. Define the function so that 
you must give it a maximum input 
length as a parameter when you call 
it. Now if you forget to do that, the 
compiler will complain. 

When I did this, it came to me with 
blazing clarity that l'd hit on a major 
secret of good programming practice: 
let the compiler do much of the work 
for you. CB-80 is well designed to let 
you write structured code with good 
error checking. 

However: it doesn't force you to 
write good code. You can still do 
things the wrong way if you want to. 
Pascal doesn't force you to write 
good code either, but it tries harder 
than CB-80. Marvin Minsky (co- 
founder of the MIT Artificial In- 
telligence Laboratory) once said that 
Pascal was a voluntarily worn strait- 
jacket. In some ways he's right: one 
uses Pascal precisely because it won't 
let you do certain things. This can be 
annoying when you're writing the 
program, but it's surely a blessing 
when, later on, you haul it out and 
try to remember what you did, 

With that for background, let's 
speculate on the future of computer 


languages. 


Viable Languages 

[ used to worry about conducting 
language discussions, because prob- 
ably half my readers don't write pro- 
grams. However, the mail indicates 
that even those who don't write pro- 
grams find the subject interesting. It 
is, after all, a matter of some impor- 
tance: what languages will prevail in 
the microcomputer field? 

No one knows. I have some in- 
formed guesses, and I get a lot of 
feedback from both amateur and ex- 
pert readers; but I’ve lost the opera- 
tor's manual to my crystal ball, so my 
predictions aren’t 100 percent 
reliable. For all that, the subject is too 
important to ignore, and every now 
and then it’s valuable to review just 
where things are in the field. 

Let’s set a ground rule. It’s obvious 
that microcomputers will continue to 
grow in capability even as their 
prices fall. The distinction between 
microcomputer and minicomputer is 
already blurred. In the next few 
years, memory will continue to drop 


in price while system speeds in- 
crease; within two years, one will be 
able to buy the equivalent of a VAX— 
the top-of-the-line minicomputer 
from Digital Equipment Corpora- 
tion—for $6000 or so, what people 
now pay for a good microcomputer. 
This future "microcomputer'' will 
run at 12 to 15 MHz and have a half- 
million to a million bytes of memory; 
in other words, the microcomputer 
will in effect have the power of 
machines that peoplé now pay 
$75,000 and up for. 


What languages will programs for 
the new generation of ''microcom- 
puters" be written in? 

The first thing to note is that ''effi- 
ciency"' of the language isn't very 
important. There's enough comput- 
ing power and memory to make up. 
True, languages that are really slow, 
or waste great gobs of memory, 
aren't likely to become popular; but 
cheeseparing benchmark compari- 
sons won't matter a lot. 

Given that, let's look at the can- 
didate languages. 
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New York, New York 10017 
TU ORDER: CALL DUR TOLL-FREE NUMBEN- (BD0j221-5415 
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Washington Computer Services 


anaiena VASHINGTON») a igi; 
CUSTOM COMPUTER ROOM WIRING SINCE 1960 


TELEX: 12-5606 CABLE: WASHCOMP NYK 
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j TURN TO US! 
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Expensive. 


expands your data communications 


For business, professional and personal 
data communications, you'll find more user- 
friendly features and greater communications 


capabilities in the RCA APT than in other termi- 


nals selling for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing and dedicated, 
direct computer-connected applications. They 
feature menu-controlled operation and a pro- 
grammable "personality" to match specific 
communications requirements for your data 
bases. 

A single keypress can dial a stored num- 
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor- 
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The new RCA APT 


ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 

APT terminals list for $399, in your choice 
of full stroke or membrane keyboard versions. 
Either style is also available with a display 
monitor for $598 list. The data display monitor 
alone, VP3012D,$229 list. 


OEM and dealer pricing available. 


APT VP3801. Flexible 
membrane T 
keyboard version | 
designed for 1 
travel and hostile 

environments. 


DISPLAY (VP3012D). High performance, 


12" diagonal, non-glare, green 
phosphorus screen. ls, 


VIDEO OUTPUT. Selectable 80 or 
40 characters x 24 lines 
on standard monitor. 


DIRECT CONNECT MODEM. 
Built-in, 300 baud, 
originate / answer /auto answer. 


AUTO DIAL. Tone or pulse dialing 
of up to 26 stored phone numbers, 


voice or data base i n: 


TV OUTPUT. Displays 40 characters x 24 lines 
on Ch. 3/Ch. 4 of standard TV set. 


AUTO LOG-ON. Enters information JJ rs FUNCTION KEYS. User 
automatically after auto dialing: ^ Pu programmable or downloadable 
-— if from host computer. 
APT VP4801 
RESIDENT MENUS. User-friendly MEMORY BACKUP. Minimum 48-hour storage of 
terminal set-up and directory, log-on and other parameters without 
phone directory maintenance. plug-in power. No batteries required. 


(All Purpose Terminal) 
capabilities for a lot less money. 
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Quite simply, matching features with price, 


à : 2 : To: 
there is no other professional quality terminal FOR MicroComputer Products 
available today that can do as much at such New Holland Avenue 


Lancaster, PA 17604 


low cost. 
For more information, just clip the coupon 
at right. The new RCA APT. Expansive. Not 


Please send me the APT brochure with complete 
specifications. 


expensive. 
OTHER FEATURES Titi 
RS232C port for direct computer connections at data rates to 
9600 baud, or for connecting high speed modems and other Company 
accessories. Parallel printer port tor hard copy. Numeric 
keypad, can dia! phone numbers not in terminal directory. M 4444444 
Bullt-in speaker with adjustable volume control for audio 
monitoring of phone line. Smooth scroll display. Automatic Cli i ip 
screen blanking to reduce possibility of burn. Briefcase size: For more information or to order, call 800-233-0094 
17" x 7” x 2". Weight: under 4 Ibs. in Penna., call collect to 717-393-0446. BYT-583 
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APL 

APL, for those who don't know, is 
an interpreted language (like LISP or 
BASIC). It makes use of many 
curious symbols, such as squashed 
squares and bent arrows. It is very 
powerful. You can multiply matrices 
with a single command, invert them 
with another, and do transforma- 
tions of the results with two more 
commands. A single line of APL 
code can do complex arithmetic, 
logs, trigonometry, and fairly com- 
plicated logical operations. Alas, 
APL has been described, with good 
reason, as a ‘write only” language: 
you're just not likely to understand 
your program an hour after you've 
written it. Used interactively, 
though, it's hard to beat. 

I foresee a place for APL in the 
microcomputer future: it will turn 
small computers, especially porta- 
bles, into very powerful desk calcu- 
lators. It will already run on an 
Osborne 1, I understand that they're 
working on a version for the Otrona, 
and I expect that trend to continue. 
If someone will write a good in- 


Im 


troductory text, and APL imple- 
menters will do good tutorials with 
lots of examples, it's possible that 
APL will become quite popular for 
quick-and-dirty problem solving. It 
won't ever be as popular as BASIC 
for calculator-like computation, but 
it will contend with it. 


FORTH and LISP 

I expect LISP to absorb FORTH. 
Not completely, of course, because 
nothing ever wins completely; but I 
know of nothing you can do with 
FORTH that you can't do with LISP, 
while LISP lets you do a lot that 
FORTH can't even approach. 

FORTH is sometimes used to write 
operating systems, and was for some 
time the only powerful language 
available to Átari programmers. Like 
LISP, FORTH boasts a number of 
fanatic adherents. My mad friend 
used to say that FORTH was a kind 
of assembly language that used the 
programmer as a preprocessor. 

LISP (LISt Processing language) 
was one of the earliest '^higher level'' 
computer languages. It was written 


by John McCarthy in the 50s and has 
dominated the artificial intelligence 
field ever since. It’s a very strange 
language, using peculiar notation 
and lots of parentheses; but it's very 
powerful. 

The main problems with LISP are 
(1) it’s hard to learn from books, 
although not so hard to learn if 
you've access to people who already 
use it, and (2) it uses memory like 
rnad, so that there haven't been good 
LISPs for microcomputers. 

FORTH has some similarities to 
LISP but doesn't use as much 
memory. People I respect have con- 
vinced me that LISP is much more 
powerful than FORTH. Having half 
learned both LISP and FORTH, it's 
my opinion that they're equally dif- 
ficult to master; both require a good 
bit of concentration, and you have to 
work until something clicks—what 
the Gestalt psychologists call ''the 
Aha! experience." They're also 
rather easy to forget if you don't use 
them regularly. 

Incidentally, those who'd like ''a 
LISP experience'' without much in- 
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SAVE MONEY! 


Increase your 
computer's productivity 


The INTERSTELLAR DRIVE is a high performance 
data storage subsystem with independent power 
supply, battery backup, and error detection. It has 
256KB to 1 Megabyte of solid state memory integrated 
to perform with your operating system. 
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A SOHO STATE USK EMULATOR 


47 


L777 


Save valuable time! 


5 to 50 times faster 


performance than floppy disks 


, and Winchester drives 


PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail- 
able are interfaces for IBM, S100, TRS80, Apple, 5550, and 
most Z80 uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 
most popular computers, 


Basic Price for 256KB unit [inctudes Interface and software] 


$ 1 095. plus tax (where applicable) and shipping 
Visa and Master Card accepted. 


PION  , inc. 


101R Walnut St., Watertown, MA 02172 


TRS80 trademark of Tandy Corp. Apple trademark of Apple Computers 
interstellar Drive trademark of PION, Inc. 


o= 
“ia 


Tel.[617]923-8009 
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WINCHESTER CARTRIDGE DISK DRIVES FOR MICROCOMPUTERS 


DMA Systems T Other 
Feature 514" Drives 3.9" Drives 5y" Drives 
Now in production ves no no 
Data interchange yes no 
Contamination contro! yes no 
Retractable heads yes no 
Standard cartridge yes no 
40 ms access time ves no 
5 Mb capacity (formatted) yes yes 
Capacity growth capability YES no 
Removable-only drive yes yes 
Fixed/Hemovable drive ves no 
A comparison of Winchester microcomputer Winchester cartridge 
cartridge disk drives shows there's disk drives. 
- s en " But M aei uu" dont SYSTEMS 
nly ystems allows you to just outperform other cartridge sys- 
interchange data between drives. tems. They outperform all other Just what the industry needs. 
Only DMA Systems has a unique types of microcomputer backup. 
retractable head that ensures data Consider the alternatives... 
integrity by never touching the disk. Floppies have low capacity, poor 
Only DMA Systems has a self- reliability and slow access time. 


sealing clean air systern that prevents Streamers are unreliable and 
contaminants from reaching the data can't provide random access. 


— even after thousands of insertions. There's only one drive manufac- 
And only DMA Systems gives turer who can answer "yes" to all of 

you a choice of fixed/removable or your needs: DMA Systems. 

removable-only drives. Both mod- For more information write 

els match mini-floppy front panel DMA Systems, 601 Pine Ave- 

dimensions and adapt to existing nue, Goleta, CA 93117 Or 


5M" Winchester drive controllers. call (805) 683-3811, 
What's more, DMA Systems is Telex 658341. 
the only manufacturer delivering | 
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APPLE PRINTERS 


NEC 8023A EPSON 
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(5K MIN) 
| ACROSS J, 2 157 CONTINUOUS LABELS 


INNOVATIVE 
CONCEPTS 


FLIP'N'FILE 


DISC STORAGE SOX 
HOLDS UP TO 60 DISKETTES 


MAXELL 
DISKETTES 


5'4" SINGLE SIDE 
DUAL DENSITY 


COMPLETE LINE OF OTHER RIBBONS AVAILABLE. PLEASE CALL 
ALL ABOVE PRICES INCLUDE SHIPPING 


heck-Mate 


P.O. BOX 103 


51 DIAUTO DR, 
RANDOLPH, MA 02368 


e 


Rc 
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TOLL FREE 800-343-7706 IN MASS 617-963-7694 


WE ACCEPT MASTER CARD & VISA 
MASS. RESIDENTS ADD 5% SALES TAX 
PHONES OPEN BAM-7PM EASTERN TIME 


The Bell 212 Modem for the 
35-100 Bus has Arrived 


PMMI & Racal Vadio joined 
forces to bring you the first Bell 
e"aA-compatibig modem for the 
S-100 bus. Tha MM-212 isa 
top quatity modem designed to 
meet si) physical, electrical & 
timing requirements of the iEEE 
695/S-100 specification. FCC 
registered for direct connsctian 
to the telephone line. 


UNBE EATURES: 
* Bell 212A 1200 baud) or Bell 103 (45.5-300 baud) modes 
1200 baud synchronous & asynchronous 
Access to PMM's 24 nour s day test center 
Microprocessor based design . Full or half duplex 
Auto answer and auto cia! * Maskable interrupts 
Five year limited warranty * Self test modes 


FOR FURTHER INFORMATION, call or were for tree orechune on sand 81099. | 


In@fundatle wipuncnagal for _h4-292 Cyner's Manuel 


«uM [ ) COMMUNICATIONS 


5201 Leesburg Pike, Suite 504 
Falle Church, VA 22041 
(703) 375-5660 


DEALER & DEM 
OPS UNITES AVAIL AER E 


PMMI modems performance proves 


ALL MODEMS ARE NOT CREATED EQUAL 
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vestment should get Daniel P. Fried- 
man's The Little LISPer. This rather 
odd book “is a programmed text 
based on lecture notes from a two- 
week 'quickie' introduction to LISP 
for students with no previous pra- 

ing experience and an ad- 


| grammin 
mitted dislike for anything quantita- 


tive.” It has to be experienced to be 
appreciated; I found myself alter- 
nately fascinated and throwing the 
book across the room. It certainly 
shows—not tells, but shows--you a 
lot about LISP. 

As memory gets cheaper small 
computers get more powerful, and 
communications get simpler, [ ex 
many publishers will offer better 


| LISP interpreters (and compilers; 


LISP is a hybrid, with the possibility 
of both interactive-interpretive mode 
and compiled mode), as well as more 
online tutorials, so that LISP will be 


| easier to learn. FORTH and LISP 


users both tend to be fanatics. l'm 
neither, so it’s only an informed 
guess, but I suspect that as LISPs get 
more common, LISP will get the bulk 
of the recruits who would otherwise 
have gone to FORTH. 


COBOL and FORTRAN 

Every time [ say anything negative 
about COBOL, I get half a dozen let- 
ters reminding me that there are 
many billions of dollars’ worth of 
COBOL programs. Surely those 
won't go away? 

I think they will. Not instantly, and 
I doubt that COBOL will vanish en- 
tirely, but I do not see a large place 
for COBOL in the microcomputer 
world. If it were going to catch on, 
it would have by now; and it just 
hasn't. That, in my judgment, is just 
as well. COBOL is a language whose 
time has passed. It doesn't force 
readable code, it takes experts to 
maintain large COBOL programs, 
and it doesn't have most of the fea- 
tures required for structured pro- 
gramming. 

It does do certain things well. 
COBOL has built-in commands for 
sorts and merges and other fairly 
complex operations. On the other 
hand, it's not hard to translate well- 
written COBOL programs into some 
other language, such as Pascal, while 
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Learn Rainbou"" computer-based 
instruction ends manual labor. No 
slaving over computer manuals, 
you learn to use the Rainbow on 
screen, in minutes, not months. 


The Rainbow shows more character, 
132 columns instead of the usual 80. So you 
can screen a 12 month spreadsheet, 

- without losing 6 months. 


perde ME 1 p | Lee Keyboard is designed with separate 
; | a P function proups and special keys 
"rom. mm like “HELP”, "DO", and 

ey idet nr | "NEXT SCREEN" 
world's second largest , 
computer company. 


d Of the hundreds of software =f 
The Rainbow's sleek, applications now available —— 
comfortable keyboard with many are Digital Classified 
standard typewriter keypad and serviced. 
- "oat a TUR Only the Rainbow 


automatically runs the widest 
range of the popular 8-bit imul 
16-bit CP/M" software. 


After you look over the Rainbow™ personal computer on paper, 
look over the Rainbow in person. To learn where, call 1-800-DIGITAL or write 
Digital Equipment Corporation, 200 Baker Avenue, Concord, MA 01742. 
Not even the world's largest computer company gives 
you so much. But the second largest does. (d i gli i | a [ 


© Digital Equipment Corporation 1983 
CP/M is a registered trademark of Digital Research, Inc. 
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If you stick with timesharing after 
reading this ad, you havent 


read this ad. 


Typically, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month. 

And it doesn't take a spread- 
sheet to figure that as a $24,000- 
a-year-after-year expense. 


The incredibly cheap alternative. 


The Financial Planner™ from Ashton-Tate 
can stop this cash drain once and for all. 

You pay $700 — one time — for the Planner. 
And handle your financial planning quickly, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone, 


A forecaster's dream come true. 


The Financial Planner has enough depth to 
solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula- 
tions on individual items, rows, columns and entire 
models. Understands conditional logic. Solves 
simultaneous equations. Computes Present Value 
and Internal Rate of Return. Reads and writes 
dBASE II™ files. And much, much more. 

But you use abbreviated names, not mysteri- 
ous formulas. And you communicate with the 
computer in the English-like vocabulary of FPL™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality 
financial reports directly. 

And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 

With the Planner, you produce P &L forecasts 
and financial consolidations in minutes. Explore 
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"what if" alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives you've set. 

It's one of the most comprehensive business 
tools available on any computer. All for a frac- 
tion of what you've been spending on timesharing 
services to do the same things. 


For the ardent skeptics. 


It may sound too good to be true, but you 
can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If it's not everything we 
said it was, just return it and you'll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 West Jefferson 
Boulevard, Guiter Ciis CA The 


90230. Or better yet, call (213) Ey 1 
204-5570 ibd nes ! Financial 
Time's a-wasting. Planner 


ASHTON -TAIE E 


CP/M is a trademark of Digital Research DAshton-Tate 1983 
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those programs not easily translated 
are generally almost impossible to 
maintain. For that matter, you can 
call some of those splendiferous 
special routines, such as Sort, from 
inside languages like Modula-2 . . . 
FORTRAN is another language 
that won't go away entirely, but will, 
I think, fade into the background. 
For a while it looked as if FORTRAN, 
augmented by the RATFOR (RA- 
Tional FORtran) preprocessor, might 
stake out a large place in microcom- 
puterland, but that didn't happen. 
FORTRAN, which is very useful 
for crunching lots of numbers, is not 
all that well designed for anything 
else. You can write complex text- 
oriented programs in FORTRAN; the 
original Crowther and Wood Adven- 
ture of the Colossal Cave was writ- 
ten in FORTRAN. It wasn't designed 
for that, though, and FORTRAN pro- 
grammers usually must resort to 
tricks to make it handle text well, 
Because so very many COBOL and 
FORTRAN programs are in ex- 
istence, neither language will die; 
but as time goes on, most of those 


[n Texas Orders 
Questions & Answers 
1-713-392-0747 


programs will be translated into 
other languages with better struc- 
tural features, while fewer and fewer 
programmers will use either lan- 
guage for writing new programs for 
microcomputers. 


PL/I 

The PL/I programming language is 
very popular among mainframe and 
large minicomputer programmers. It 
was one of the earliest of the “higher 
level” languages and one of the first 
designed to allow formal structuring. 
It has good string handling, relative- 
ly good portability, and better in- 
put/output and file handling than 
Pascal. 


In fact, considered a feature at a 
time, PL/I sounds nearly ideal. My 
late mad friend found it so attractive 
that he wrote nearly all his programs 
in it, 

There is a good implementation of 
PLI for CP/M microcomputers; 
what's more, it's not likely to go 
away. Dr. Gary Kildall, president of 
Digital Research and author of 
CP/M, is a PL/I enthusiast. Much of 
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the original CP/M was written in a 
subset of PL/I. Kildall has committed 
Digital Research to provide PL/I for 
all CP/M upgrades; this presumably 
includes new systems based on the 
68000 and 8086 chips. 

Despite these advantages, PL/I 
hasn't caught on in the microcom- 
puter world. Joan K. Hughes wrote 
one of the standard PL/I textbooks 
(PL/I Structured Programming) but 
wrote all the programs for her micra- 
computer consulting firm in CBASIC 
because PL/I was not then available 
for CP/M microcomputer systems; 
later, she found that she had too 
much invested in CBASIC programs 
to change over. 

Then, too, many computer users— 
including myself—do not find PL/T 
programs readable, nor is the lan- 
guage easily learned. ''Easily'' is, of 
course, a relative term; PL/I is not 
much harder to learn than, say, FOR- 
TRAN, It has many more statements 
than Pascal, but PL/I programmers 
find that a desirable feature. 

Like CB-80, PLA requires separate 
compile and link operations, but 
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both are relatively straightforward. 
When PL/I first came out, the only 
manuals were written in the early 
Digital Research style of high densi- 
ty and low readability, while 
CBASIC had remarkably clear docu- 
mentation. This may have contrib- 
uted to CBASIC’s early ascendancy. 

The newest Digital Research PL/I 
manuals have been completely re- 
written. They are clear, readable, and 
filled with examples. A lot of mini- 
computer programmers are quite 
familiar with PL/I. Therefore, now 
that the distinction between micro 
and mini is becoming blurred, it's 
possible that PL/I, despite its relative- 
ly late start, will experience rapid 
new gains in popularity. The lan- 
guage certainly can't be counted out. 


The C Programming Language 

The “C” language was developed 
at Bell Laboratories. Until recently its 
fate was intimately dependent on the 
future of the Unix operating system. 
In the past couple of years, though, 
CP/M versions of C have appeared. 
One, Leor Zolman's BDS C Com- 
piler, almost single-handedly made 
C a formidable contender because 
many useful programs were written 
in it. 

BDS C had severe limits; now lots 
of C compilers without those limits 
are available. In addition, CP/M-68K, 
the CP/M operating system for ma- 
chines using the 16-bit 68000 pro- 
cessor chip, comes with a limited C 
compiler. This wil undoubtedly 
stimulate new users to learn some- 
thing of the C language. 

C is popular, and both C and the 
Unix operating system have fanatical 
supporters. The language is power- 
ful and is certainly easier to learn 
than assembly language. 

The drawback is readability. C pro- 
grams are not self-documenting; one 
could argue that there ought to be at 
least one comment for each line of 
code. Alas, the programs are almost 
readable, and while one is writing C 
programs the purpose of each line is 
quite clear, so that further comments 
seem silly and are often omitted. Six 
weeks later the program is nearly in- 
comprehensible, 

A second problem with C—at least 
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with the compilers | have been able 
to work with—is that it generates very 
large programs. For example: 


i* A Very Simple Program. */ 
main ( ) 
| printf( This is a very simple 
program. \ n"); 
| 


is a program that merely prints the 
quoted message. (The Xn specifies 
a "newline," i.e., carriage return and 
linefeed.) 

We compiled it with Lattice C, 
which is a well-regarded C compiler. 
The program itself is 384 bytes long. 
It compiles into 178 bytes of object 
code. It must be linked to turn it in- 
to a command file before it can be 
run. That produces a program 11,008 
bytes long. This seems excessive. 

When we installed our M-Drive (a 
“silicon disk” program that deludes 
the computer into believing that ex- 
tra memory is a very fast disk drive), 
we required a program to format the 
"memory disk.” The program fur- 
nished us by Compupro was written 
in Whitesmiths C and was 16K bytes 
long. Tony Pietsch found this absurd 
and wrote a format program in as- 
sembly language: it was only 487 
bytes long. 

There are good reasons for this 
obesity. The C language was 
originally intended for use with the 
Unix operating system, and much of 
the seemingly excessive code that 
must be packed into programs com- 
piled in C is there to compensate for 
the missing Unix. We may under- 
stand this and still be unhappy at the 
code size. There may be implemen- 
tations that don't generate superfat 
code, but we haven't come across 
one. 

C has become increasingly popu- 
lar—with fanatic supporters. [t will 
certainly survive. However, 1 don't 
expect it ever to become a highly 
popular language, and if I had to bet 
on its future, I'd say that it will take 
a respectable niche, after which its 
growth will be quite slow in com- 
parison to the microcomputer world 
in general. 

Until recently, those interested in 
learning more about the C language 


pretty well had to read The C Pro- 
gramming Language by Brian Ker- 
nighan and Dennis Ritchie. This 
book is better written than many 
computer texts, but it isn't easy 
reading, and it was never intended 
for microcomputer users. 

I have recently received C Program- 
ming Guide by Jack Purdum. I found 
this much clearer than Kernighan 
and Ritchie. Purdum's book has 
plenty of illustrative examples and 
even compares C programs with 
similar programs in BASIC. It 
recognizes that many readers will be 
using CP/M systems and explains 
some of the problems they may en- 
counter, There's a very good discus- 
sion of pointers; this is especially 
welcome because C makes extensive 
use of pointers. I recommend this 
book to anyone interested in learn- 
ing more about the C language. Read 
it before trying to tackle Kernighan 
and Ritchie. 

I have a large number of C com- 
pilers and hope to do an extensive 
comparison of them for a future 
issue. 


Pascal and Modula-2 

Pascal has been the real success 
story in microcomputing. Last year 
more books were published about 
Pascal than about BASIC, (By books, 
I mean titles; there were probably 
more copies sald of BASIC books 
than Pascal books.) 

The Pascal language was devised 
by Prof. Niklaus Wirth of Zurich. It 
was originally intended as a teaching 
language that would force students 
to write readable, structured pro- 
grams, and thus train them to think 
about programming in a logical way. 
It generated a number of enthusiastic 
converts who developed Pascal into 
a practical language, The structured 
features caused many program bugs 
to be caught by the compiler, so that 
once a program written in Pascal is 
made to run, it often runs properly 
without much debugging. 

Pascal is now taught in many 
universities. Some even require 
Pascal proficiency for graduation in 
any science. Pascal courses are found 
in high schools, and that practice is 
also spreading. Thus the language 
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THE BIG BOARD PROJECT: with thousands sold worldwide and ovar two years of field experience, nile - 
Board may just be one of ihe mosi reliable single board computers available loday. This is the same design thal 


was licensed by Xerox Corp. as the basis for thelr 820 computer. 


The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scraich to run the ialest version of CP/M*. Jusi imagine all ihe off-ihe-shelf software ihai can be 
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TWO PORT PARALLEL 1/0 (OPTIONAL) 


Ueus Z-BO PIO, Full 16 biis, fully butlered, biedirectional Usas seleciabla hand 
shake polarity. Set of ali paris and connectors for parailel 1/0: $19.85 


REAL TIME CLOCK (OPTIONAL) 


Uses 2-40 CTC. Can be configured st a Courier on Real Time Clock. Sai ai all 
parta: $9.95 


CP/M* 2.2 FOR BIG BOARD 
The popular CP/M" D.O.S. to run on Big Board is avalisbie lor $139.00. 


BIG BOARD SOFTWARE SPECIAL — $149 


Through special arrangement wilh CDL we otter a powerlul package of TDL 2-80 
soliwarg ihal has a suggested relall of skmost §600. includes: Extended Disk 
Business Basic, ZEOIT text editor, MACRO I! Macro Assembler, LINKER, 
DEBUG | and DEBUG il. Supplied on 8 in. dishetla wilh ealensive manual. 
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PFM 3.3 2K SYSTEM MONITOR | 


The resi power of the Big Board les In fts PFH 3.3 on board monilor. PFM commands include: Oump Memary, Bool CP/M", Copy, Examina, Fil Mamary, Teal Mamory, Go To, 
Read end Wrlle 1/0 Ports, Disc Read (Drive, Track, Sector}, and Search PFM occupies one of the lour 2716 EPROM locations provided. 2-80 is a Trademark of Zilog. 


Digital Research Computers 


P.O. BOX 461565 - GARLAND, TEXAS 75046 » (214) 271-3538 


TERMS: Shipments will be made approximately 3 to & weeks alter we | 
receiva your order. VISA, MC, cash accepted. We wil! accept COO's (lor the | 
Big Board only) with a $75 deposit. Galance UPS COD, Add $4.00 shipping. 


USA AND CANADA ONLY 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
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has a secure place and is probably 
second only to BASIC in popularity 
among microcomputer users. 

Pascal does have some very severe 
drawbacks, particularly as imple- 
mented for small computers. The 
original language had primitive (and 
not well-designed) input/output 
structures, so that most I/O has to be 
done through extensions to the lan- 
guage. The extensions have not been 
standardized, which compromises 
portability. (Portability refers to the 
ease of getting programs that run on 
one kind of machine to run on any 
other.) The language also has inter- 
nal limits. Many of them have been 
discussed at length in previous 
columns. 

Most of Pascal's deficiencies have 
been corrected in Niklaus Wirth's 
newest language, called Modula-2. 
As I write this, we don't have many 
implementations of Modula-2; but 
the two potential U.S. publishers of 
Modula-2 for microcomputers, Voli- 
tion Systems of San Diego and Logi- 
tech of Palo Alto, promise new com- 
pilers Real Soon Now. Fortunately, 
the two companies are in communi- 
cation and seem willing to agree on 
standard ways of extending Modula- 
2. They may set a de facto standard 
that newer publishers will have to 
meet, and thus avoid the cacophony 
of dialects that afflicts Pascal. 

My experience has been that Pascal 
programmers tend to become 
Modula-2 enthusiasts. Much of the 
excitement and popularity of Pascal 
may thus be transferred to Modula-2. 
There are good reasons for this. 
Modula-2 is more powerful than 
Pascal and a lot easier to use. It is also 
very easy to translate Pascal pro- 
grams into Modula-2; 90 percent or 
more of the work can be done by a 
translator program written in 
Modula-2. Add that Modula-2 is suit- 
able for writing systems programs— 
l've seen a very powerful operating 
system written in Modula-2—and it's 
not hard to predict that Modula-2 
will become increasingly more 
popular as it becomes available. 

My own prediction is that 
Modula-2 will swallow a good chunk 

of both Pascal and C. So far not 
many experts join me in that fore- 


investment software | 
from Dow Jones. | 


Dow Jones & Company, publisher of The Wall Street 
Journal and Barron's, is proud to introduce 
DOW JONES SOFTWARE” 


These products turn your personal computer into a 
powerful investment and business tool. With them, you | 
can analyze and manage timely information available 
by telephone connection from the leading provider of 
online business and financial news and information, | 
Dow Jones News/Retrieval? 


DOW JONES SOFTWARE is reliable, easy-to-use, | 
fully supported — from a company you can trust. 
Available at selected computer stores. For more | 
information call 1-800-345-8500 Ext. 48 


DOW JONES SOFTWARE. | 


Copyrigh © Dow joncs & Ca Ue Al ruis reserved. 


de | 
portfolio management software 
from Dow Jones. 
The DOW JONES MARKET MANAGER" 
easily manages single 
or multiple portfolios — Á 
with stock quotes TE 
from Dow Jones 
News/ Retrieval. 
Evaluate current posi- 
tions and maintain a 
year-to-date record of 
all securities trans- 
actions. Now you can 
easily maintain all your 
records for concise 
portfolio evaluation. 


Available at selected Holdings by Portfolío Reports display 
computer stores. each tax lot valued to the stack market 


Dow JONES SOFTWARE 


1-800-345-8500 Ext. 48 „Bank on it. 


Compotible with Apple systems aud the IRM PC. Copyright € Dow Jones & Co., Lac. All rights reserved 
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Items Cited 


Augusta 

Computer Linguistics 
POB 390145 

Mountain View, CA 94039 


CB-80 


Digital Research 

| POB 579 

Pacific Grove, CA 93950 
| (408) 649-3896 


Janus Compiler 
R&R Software 
POB 1512 
Madison, WI 53701 
(608) 244-6436 


Lattice C 
Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 
(212) 860-0300 


Books Cited 
C Pro 


gramming Guide 


The Little LISPer 


cast, but I’ve seen nothing to make 
me change my views on the matter. 


Ada 

The Department of Defense esti- 
mated that if all DOD programs were 
written in a single language, the 
resulting savings would run to 
billions of dollars. After long con- 
sideration by a number of middle- 
and high-level committees, Ada was 
created to be the DOD programming 
language. 

Ada will certainly have a large 
place in the computer world; any 
language supported by the Depart- 
ment of Defense would have to. As 
I've said before, learning to program 
in Ada is surefire job insurance. 

Ada was designed by a committee, 
and it shows: it has fons of bells, 
whistles, features, and gimmicks. 
This tends to complicate the lan- 
guage, and some computer science 
experts have professed concern: 
given the complexity of Ada, how 
can you verify the language? That is: 
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Pascal MT + with Speed Programming Package 


Jack Purdum. Indianapolis: Que Corporation, 1983, 250 pages, software. 


Daniel P. Friedman. Palo Alto, CA; Science Research Associates, 1974, 64 pages, softcover. 


Not available 


$17.95 


$3.95 


can you be sure the compiler is do- 
ing all—and only—what you think it 
will, or can there be mysterious 
unintended side effects? If one side 
effect is to launch a missile without 
permission, all the savings resulting 
from Ada's creation could literally go 
up in smoke. 

It’s very hard to estimate Ada's 
future in the microcomputer world. 
No full Ada compilers for microcom- 
puters are yet available, and this 
situation isn't likely to change for a 
while. I think Ada's future in micro- 
computerland depends in large part 
on just how quickly we get an Ada 
compiler we can use. 

Incidentally, I have just received 
Augusta, a program that compiles a 
subset of Ada on the Z80. It has on- 
ly just come, so I have been unable 
to compare it with Janus (the other 
Ada-subset compiler for microcom- 
puter systems). Augusta seems to 
run, and the manual is written in 
clear English with numerous ex- 
amples. It does not support pack- 


ages, multitasking, real numbers, 
enumerated types, user-defined 
types and records, or exception error 
handling. I find the Janus documen- 
tation more complete and better 
organized, but this is impressionistic, 
not based on detailed objective 
comparison. 


Bottom Line 

If I had to pick a single language 
for future microcomputers, it would 
be Modula-2. That, however, is 
based on certain expectations about 
future Modula-2 implementations; 
just now (May Day 1983) I have no 
Modula-2 for CP/M systems. 

If I were going to buy and learn 
one single language of those avail- 
able today, I'd be hard put to choose. 
The two I'd consider would be CB-80 
and Pascal MT + with the Speed Pro- 
gramming Package. Both Pascal 
MT 4- and CB-80 are expensive; the 
term ‘‘overpriced”’ is a value judg- 
ment I find myself tempted to use. 
Even so, I like Pascal MT+ some- 
what better than I do the other Pascal 
implementations I have. 

Deciding between Pascal and 
CB-80 isn't easy. Pascal, which also 
serves as a good introduction to 
Modula-2, is probably the more valu- 
able to have learned over the long 
haul; but I find just now that I use 
CB-80 (and CB-86) more than I use 
Pascal. 

It may be, of course, that I’ve 
missed the real contender; that Logo, 
Smalltalk, or some such will sweep 
the field. I don’t think that will hap- 
pen, but it isn't impossible. 

The language debate will con- 
tinue. E 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-addressed 
envelope to Jerry Pournelle, c/o BYTE 
Publications, POB 372, Hancock, NH 


03449, Please put your address on the let- 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot 
guarantee a personal reply. | 


Jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 
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Plus 3000 new applications 
into your Apple: 


THE CP/M Card" plugs CP/M Plus™ into your Apple. 

The CP/M Card gives you the option of running your Apple II 

with the speed and capability of a professional Z-80 system 

with CD/M*-compatible software. You plug in the CP/M 

Card. Then choose CP/M or your standard Apple software 

at your option. 

Plug into a big, new world of software. 

The CP/M Card gives you instant access to the world's largest 

selection of microcomputer software— more than 3,000 

CP/M-compatible applications, languages, and 

programming utilities. So, you, too can use pro- 

fessional business programs such as WordStar,* 

SuperCalc™ Condor, ™ and other high-performance 

software from Day One. Yet, you still have access 

to your present library of Apple software. 

Plug into incredible pertormance. 
Together, the ultra-fast CP/M Card and 

CP/M Plus run applications up to 


300% faster than your Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 

À plug about quality. 

The CP/M Card was designed and built by Digital Research, 
the creators of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package you can buy. 

Why just keep plugging along? The CP/M Card 
provides everything you need — including 64K of 
on-board memory, CP/M Plus, CBASIC* 
GSX™-80 and full documentation — for just $399. 

Now available through the CP/M library. 
See your local microcomputer dealer today. Or 
contact Advanced Logic Systems, 1195 East 
ues Ave., Sunnyvale, CA 94086 (800) 


Rad Mg EO Ar 
Advanced Logic Systems 538-8177. (In California (408) 730-0306.) 


The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-80 is a registered trademark af Zilog, Inc. 


WordStar is a registered trademark af MicroPro 
Corporation. G3X-80 is 2 trademark ol Graphics Softwa 


: " i i i ondor Computer 
t tional Corporation. SuperCak is a trademark of Sorcim Corporation. Condor is a trademark of C 
i inci System. Apple is a registered trademark of Apple Computer, Inc. 61982 Digital Research Inc. 
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SUPER SIX 


SUPER SIX, THE FIRST 6MHz S-100 SINGLE BOARD COMPUTER 


SUPER SIX FEATURES: 


* 128 KB of Bank — 
selectable RAM 
* 6 MHz, Z-80B CPU 
* DMA Controller 
* 6 MHz, Z-80B DART 
(2 Serial RS-232 Ports) 
* 6 MHz, Z-80B PIO 
(2 Parallel Ports) 
* 6 MHz, Z-80B CTC 
(Clock Timer) 
* Double/Single Density 
Floppy Disk Controller — 
Supports 8" and 5-1/4” 
Drives Simultaneously 
2/4 KB of Monitor 
EPROM 
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tible 


TO SUPPORT BANKED CP/M™ 3.0 


TurboDOS 


SUPER SIX & CP/M'" 3.0 
A PERFECT MATCH 


Advanced Digital has found the 


perfect match to its powerful, before. Add the 4 MHz or 6 
high-speed SUPER SIX single MHz SUPER SLAVE™ 

board computer. It's Digital processor boardis) and you will 
Research's new CP/M 3.0. have the fastest multi-user, 
Because of SUPER SIX's 128 multi-processor system available 
KB of RAM. it is the only today. 

5-100 board to support CP/M See the SUPER SIX at your 


3.0 in the banked mode; or run 
CP/M 2.2 with 64 KB of extra 
buffer. 


quality computer dealer or 
contact: 


SUPER SIX & M rela PA 


The IBM PC and the Intel 
8087 Coprocessor 
Part 1: Overview and Floating-Point 


Assembly-Language Support 


Addition of the 8087 chip to the IBM PC provides instant access 
to powerful floating-point, integer, and BCD arithmetic 
operations from assembly language 


by Tim Field 


The Inte] 8087 Numeric Data Processor (NDP) is a 
coprocessor chip that greatly extends the calculation 
abilities of the Intel 8088 CPU (and Intel CPUs like the 
8086, 80186, and 80286). The 8087, when attached to the 
8088, performs a useful range of operations on a variety 
of data types much faster, more accurately, and with less 
trouble, 

[Editor's Note: The acronym CPU, which stands for 

central processing unit, is one that we usually do not 
use in BYTE because, for most material in the magazine, 
the word is more accurately replaced by the word "micro- 
processor." In this situation, however, the 8088 micro- 
processor is the central processing unit in relation to the 
8087 Numeric Data Processor, Because of this, we will 
use the acronym CPU to refer to the 8088 and NDP 
to refer to the 8087. . , .G. W.] 

The IBM Personal Computer uses an Intel 8088 CPU 
and has an empty 40-pin socket just waiting for an 8087. 
With the 8087 NDP in place, you can immediately access 
it with software that explicitly issues the proper instruc- 
tions to the 8087. 

A great deal of confusion abounds concerning the level 
of support that IBM software currently provides for the 


8087-enhanced PC. At one meeting of an IBM users club, 
a user said he had purchased an 8087, plugged it into the 
socket, and could not tell any difference in the execution 
speed of his BASIC programs. He was quite confused 
why the PC did not take immediate advantage of the new 
resource. 

Unfortunately, things just are not that easy. As I write 
this article, the only high-level support of the 8087 in IBM 
software is in the new ÁPL package. Pascal, BASIC, and 
the other IBM languages will not automatically execute 
using the 8087. IBM designed the hardware into the IBM 
PC and the IBM PC XT, but it is only beginning to sup- 
port it officially. 

For the moment, we must create our own software 
utility to make use of the 8087 in the IBM PC. This 
month, we will look at a piece of software called M8087 
that makes it easy for the assembly-language program- 
mer to add 8087 instructions to programs. Next month, 
we will use this assembly-language support to provide 
higher-level software support for the IBM Pascal Com- 
piler. 

While this article specifically discusses the 8087 inter- 
face with the IBM Personal Computer, the topics under 
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Processor Control Instructions 


Integer 

FILD imager load 

FIST Integer store 

FISTP Integer store and pop 


Packed Decima! Transfers 


FBLD Packed decimal (BCD) load 

FBSTP Packed decimal (BCD) stora and pop 
Arithmetic Instructions 

Addition 

FADD Add real 

FADDP Add real and pop 

FIADD Integer add 


Subtraction 


FINITIFNINIT initialize processor 
FDISI/FNDIS! Disable interrupts 
FENUFNENI Enable interrupis 
FLDCW Load control word 
FSTCW/FNSTCW Store control word 
FSTSW/FNSTSW Store status word 
FCLEX/FNCLEX Clear exceptions 
FSTENV/FNSTENV Store environment 
FLDENV Load environment 
FSAVE/FNSAVE Save state 
FRSTOR Restore state 
FINCSTP Increment stack pointer 
FDECSTP Decrement stack pointer 
FFREE Free register 
FNOP No operation 
FWAIT CPU wait 

Constant Load Instructions 
FLDZ Load +0.0 
FLD1 Load 4 1.0 
FLOPI Load w 
FLDL2T Load log,10 
FLOL2E Load loge 
FLOLG2 Load logieZ 
FLDLN2 Load log,2 

Transcendental Instructions 

FPTAN Partial tangent 
FPATAN Partial arctangent 
F2XM1 2*—-1 
FYL2X Y*logX 
FYL2XP1 ¥=log.(X + 1) 

Comparison Insiructions 
FCOM Compare raai 
FCOMP Compara real and pop 
FCOMPP Compare real and pop twice 
FICOM integer compare 
FICOMP Integer compare and pop 
FTST Test 
FXAM Examine 


Data Transfer Instructions 


FSUB Subtract real 

FSUBP Sublract real and pop 
FISUB Integer subtract 

FSUBR Subtract real reversed 
FSUBRP Subtract real reversed and pop 
FISUBR (nteger subtract reversed 
Multiplication 

FMUL Multiply reai 

FMULP Multiply real and pop 

FIMUL Integer multiply 

Division 

FDIV Divide real 

FDIVP Divide real and pop 

FIDIV Integer divide 

FDIVR Divide real reversed 
FDIVRP Divide real reversed and pop 
FIDIVR Integer divide reversed 
Other Operations 

FSORT Square root 

FSCALE Scale 

FPREM Partial remainder 

FRNDINT Round to integer 

FXTRACT Extract exponent and significand 
FABS Absolute value 

FCHS Change sign 


Real Transfers 


FLD Load real 
FST Store real 
FSTP Store real and pop 
FXCH Exchange registers 


Table 1: The 8087 instruction set grouped by class. 


consideration should apply fully to almost any 8088- or 
8086-based system that has the 40-pin 8087 socket on the 
system board. If the system runs PC-DOS (or, equiva- 
lently, MS-DOS), then the software support presented in 
this article should be applicable to any user of Microsoft's 
Macro Assembler for the 8088/8086 systems. 


M8087.MAC 
The 8087 watches for ESC (escape) instructions as 
potential operations for it to work on, while the 8088 
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CPU ignores them. Therefore it is possible for the 
assembly-language programmer to use the 8087 by look- 
ing up the proper escape-code sequence for each 8087 in- 
struction in a table and inserting the ESC instruction in 
the program. (For example, an FDIV instruction 
translates to the hexadecimal sequence “DC F1”, which 
translates to “ESC 26H,CX".) Obviously this tedious and 
error-prone task is the same as assembling the instruc- 

tions into machine code by hand. 
To avoid those errors and save time, we'll let the user 
Text continued on page 350 


We Know How You Felt, Columbus! 


In 1492 most people were saying the world was flot, They 
said, ''You'l] fall off the edge if you go too for.'' But thot didn't 
stop you Columbus. You went chead and discovared America. 

Today, most people ore saying, ''file service...is just not 
feosible.'"" They're even saying, operations like record locking 
ore nat ovailoble.'** Bui thot hosn't stopped Novell, either. 
Because we've gone ahecd and discovered, designed, yes... 
even built and shipped file servers that the less adventurous said 
couldn't be built. And our file servers ore up ond running oll over 
Amarica, (not to mention the rest of the warid.} 

Our Versotile Applied Server Technology (VAST) lets multi- 
ple operating systems on multiple types of personal computers 
share the some disk space and directories simultoneously. 

And yes, all you other guys, record locking is available 

..on the ShareNet/ VAST system, anyway. 


Discover the vast ShareNet Difference. 

The trouble with the "civilized'" world of network- 
ing offered by our competitors is thot thay are still 
thinking FLAT! They're still concentrating on the hard- 
ware coonsection insteod of the scftwore that makes 


*3Cam Carp. in Morch Systems B Software, pg 118 
' "3Cum Cons. in March Systems E Software, pg Vi 
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that hardware function. Just like Columbus, Novel! is the ONLY 
campony thot can offer you a VAST networking difference We're 
thinking round, you see. 


Does choosing a network have you “on edge"? 


Don't fall off the edge! If networking—we mean real local 
oreo networking of numerous PC's, running multiple operoting 
systems without modification to '"'off the shelf’ softwore, having 
concurrent Ale sharing, default file locking, extensive dota secur- 
ity ond more—sounds exciting to you, coll us for o demonstra- 
lion so you can discover your options. ShoreNet/VAST will take 
you aut of the ''flat" bounded network world and into tha bound- 
lass universe of networks that work. 


Explore Novell's world! 

Discovar the vast ShareNet difference. You'll find out-of- 
Hhis-world performance of very down-to-earth prices. 
ShareNet/ VAST is eosy ta use, All you have to do 
is call us and we'll set soil on o course that solves 
your PC networking problems. Get on board with the 
Columbus of networking. Novell, Inc., 1170 North 
Industrial Park Drive, Orem, Utah 84057, 801 226. 
B202 + BOO 453-1267 


Novell—making networks work. 
Our VAST difference. 
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Listing 1: The M&8087. MAC program. This listing is a collection of macros (written in endi 
the IBM Macro Assembler format) that implement the standard Intel mnemonics for the — * ee 
instructions executed by the Intel 8087 Numeric Data Processor. This file lets you write E 


assembly-language programs that intermix 8088 and 8087 instructions. 


+ a i ÉRERESEASERROREESEAROSEUSSEESRURERERTARÉSORARMORAORORESRIESTES ER EE H Hg 
P è 
4 
i CHEC* ST — Inputs parameter *ST(il*" and returns with REB-i 3 
TD'5s9292e9988459RE9EPP&4BRP*"DTOÓUESRARÉS GREEROTVPTOBRRSEPEPOPTPTESORAEROPTORQIHESRSRI] i : 
3 i ?$99448318 B 0 AS EE PEGERAEROERECREESARCSTReSRCROSTTESEMESRSPRGSOXSOSOCPRERSENXRERHESTETETES, 
i PBO6B7.MAC — File of macros which provide assembly javel Ẹ 
$ software support for use of BOBO? NDP with E CHECK_ST macro P ST " 
H the [BM personal computer : REG = —1 $ Assume no match is found 
: i aftdn <8P_ST>,<ST(@)> § Is 1-9? 
5 PRES O68 ERE SE EE SE OEE EOE SE OEE OEE 8S EERE S PRES OSE SECO ES OSE EE EE TEER 2r -9 
PNIL 
24 21dn LAP ST," STI1)» 
itl i do not include this tile in any output listing EM -" 
enda 
Ifin «MP ST2,«STI21» 
 9eeocceédsugqsum4R0l0BGSSSEcccrsesegpegs4STSCRIAs 44d PES RECO EAE AREE UU RSESSBETU zT =2 
end 


141de «af _ST>,<ST(3)> 


ESC REG - “REG” parameter specifies ESC value. Issue RES = 3 


5 
i 
proper ESC sequence depending on REG value. i 
PARAM is a 5—bit parameter whose upper 3-bits $ 
aake up the "xxx" bits in the ESC opcode (116ilxxx) i iign CaP ST»XSTUOD > 
and lower 3-bits sake up “yyy” bits in source 5 = 5 
byte following (using standard "mod" and "r/ms" i 
i 
i 
E 
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designators define byte as "eodyyyr/m"). NC e c 
l*&ecUospbESEQCCODERODRHUDPUX EE GAaERESNESIOITITEGERERLERRLLICUDLOBSGRR4QAQETPOREAT endif 
ifadn <SP_57%, (ST (5)? 
ESC REB macro PARAM, REG REG = & 
À endi + 
; We need to determine what "reg" field assignment corresponds with 1*1dn CEP ST»,CST (2 
$ the current value of REG. This is used as the source for the ^1 di. 
3 ESC operation. PARAM is used directly in the ESC call — 
: 5 á ifidn &&P STA Cst(H)» —5 Im d-5? 
ite REG ; Dwcreegent until REG = 6, then issue ESC sequence REG = © 
ESC PARAM, Ax 3; AX = SD (see operand summary for BOSBS) endi f 
else 1fidn <EP_ST?,tst{1}> 
REG = REB - 1 REG = 1 
1fe REB endif 
ESC PARAN, CX : CX = P8lb 1Fıdn «AP ST2,Csgti2)» 
else REG = 2 
REG = REG — 1 ends f 
ife REG ifidn «&P ST»,€5tCO)» 
ESC PARAM, DI 1 DX = 8175 REG = 3 
else endi f 
REG = REG — 1 ifidn «1P ST»,&.&t040»5 
ife REG REB = 4 
ESC PARAN, BX ; BX = B1lb end: f 
else ifidn «1 ST»,Aa&t (3) > 
REG = REG — | REG = a 
ife REG endif 
ESC PARAN, SP : SP = 18% ifidn ¢&P_ST>, (st C5) 2 
sise REG = & 
REG = REG — 1 endif 
ife REG ifidn <£P_ST>, (at (7) > 
ESC PARAM, BF | BP = I@Ib REG = 7 
else endi tf 
REG = REG ~ Ll L 
ife REG $ IF 3 not between 6 or 7, see 1f actually an 
ESC PARAN,SI (| SE = 11> i "STiij" o "STII" string. indicating use of 
else 1 1$ REG >= 7, assume 7 i tap of stack element 
ESC PARAnm,DI i OF = 111b $ 
end: 4 14$idn <EP_ST>,<STti?> 
endi f REG = Ø 
end: f endi t 


enda f 1fidn «&P ST»,«ST(G1 
m ÀÁ REG = 8 Listing 1 continued on page 339 
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tha te C nic (vs to th e1 IBM standar C "al m it. " 
But unlike the BM PC, the Corona PC comes 

with 128K of memory. Supports up to 512K on the 
main board. Includes a 320K floppy drive, a com- 


munication port, a printer port and an improved 


IBM PC keyboard. 

Both the desktop and portable Corona PC's 
include high-resolution monitors and built-in 
graphics. Higher character definition makes both 
models easier to read, and our 640 x 325 pixel high- 
resolution graphics are over 60% better than the 


ta 


niike ISI. we have a po rae fersion.. 


' dis lay i yd 


Tts s high „iesi eJit utior hic gh- ontrast € 


T 


^. easy to read. It has all the eee Paha features of our 
desktop, but lets you take it to the office next door, 


across the country or just conveniently tuck it onto 
a corner of your desk. 


More expandability. 

You may never add a thing to your Corona PC 
because we've built in so much capability. 

But just in case, we've built all the important 
components into the main system board, leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the future. 
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^ Mor. 2 soft E — | se rae 


The C ions PCi nodes the MS-DOS O peralig 
system and comes with GW-BASIC, the MultiMate! 
word processor and the PC Tutor? training course. 
So you can start being productive immediately. 

And you can run Context MBA? dBASE II 
LogiCalc? and LogiQuest® the EasyFamily® Wordstar’ 
and the "Star" family, the SuperWare? series, T. 1. M9, 
the VisiSeries!? and Perfect Series" of programs and 
most other popular software. 


And it improves your bottom line. 
Ihe Corona Portable PC” is $2,545, the desktop 


" 4 » 7 21 
" d L d: a 
wd 4 z al D ri 


Y ^ ci ec m. -~ We 4 
Or bette: Ac Mast gi by jour hi and head , 


thé nearest Corona PC dealer for à X ag 
demonstration. Circle 116 on Inquiry card. 


‘corona 


The Compatibl eC ompany 


ed Sodware. 
TM Micropro. 8: TM Sorcim Com. 9: TM innovative Sofware. 10: TM Visicorp. 
1l: TM Perfect Software Inc. 


7 


Come visit us in our 
New York showroom. 


i n bp @ F 


Tomorrow's Computers Today 


TELEVIDEO, VISUAL, IDS, OKIDATA, EPSON, HOUSTON INSTRUMENT 


C.ITOH, TANDON, SWTPC, AMDEK, NEC, IBM, DEC, ESPRIT, QUME, GTCO 


erated 


: COMPUTERS 
CROMEMCO Best Price 
Anywhere 
$ 
C81D2E 256K RAM, 68000 & Z860 two 
64” floppy disks. .......4,388 
CSTHDBE 512K RAM, 68000 & 280 
20MB hard disk, one 5%“ 
floppy disk............7,696 
| WICAT 1 to 12 users, 68000 CPU, 256K to 
4.5MB RAM, 10MB to 474MB hard 
disk, graphic. ...... - 2,000 & up 
DUAL 88000 CPU, BOMB SMD hard 


SWTPC, HELIX, DYNABYTE. TERAK. 
YOUR OWN PERSONAL ROBOT. .. 


disk, intelligant UO, UNIX, relational 
database .. i eaa e CALL 


s.» GALL 


* «4 9 hh b *" 


MODEMS 


D.C. Hayes eng aie 


Zenith 


1200/300 baud..... 


ttr 4 © 


E d modem & communication 
SW. 


SOFTWARE 
Ashton-Taete...... ov an 
Grftalk business graphics ... 
Async micro to mainframe... . 100 
Alpaca micro to micro. ...... 450 
Crosstalk Microstuf........180 
Plug... 
Accounting -— 
*Peach pak (GL,AR,AP), . 2.2.80 
TERMINALS 
£-29 Smart terminal, . 648 
ZT-1 wit modem... ....., 488 
ESPRIT Ihe. wc eee ees BBB 


Esprit Ili anulata Talevidao 950695 


Esprit Ill color terminal... . . . 876 
qu. I TANE. s 
B570.....,... E ee «a 1,088 
Bn ee "5 sanana DAD 
BB green. wcrc eens e 228 
2| then cee eee ul 
BBO graphic........... 2,200 
7 —r e A 796 | 
ADDS color tarii. . CALL 


. American Exprasa, Viaa/Mastercard 


sod 39. POR. point of shipment. 20% restocking fee for 


merchandise. 


Personal chécka take 3 weeks to 


returned 
clear. COO on certified check only. N.Y. residen add sales 
tax. Menutecturers’ warrenty only. Intemational customers, 


before order. Accept P.O. from Fortune 


. 2,125 


6nnouterChanne 


Our Speciality: 68000, 6809 CPU, graphic, database, communication 
| Cromeme 


Ex MITSUBISHI 


*For IBM 


PC COMPUTERS 


| CROMEMCO C-10 


.$1490 


Suger Pak " 


Televideo SUB. e eeaesocossocosezuco, 1,080 


GELEGLÁDm—PRO—-DO3—— Pra eae 


IBM COMPATIBLE 


128K RAM, 320K floppy, 640x325 graphic, | 
green monitor ser. & par. port, DOS, 


Zenith 
Dual drives, 128K RAM, 
B/18 bit, color board, 225 x 840 
graphics att eer ee ee 2,799 
with 11MB hard disk. . . 4,888 
RGB color monitor 
840 x480.......... 


Corona 


GW BASIC, È 


Eagle 


128K RAM, two floppy disks, monitor, two aer. & 
one par. porta, Eagle Writer, EsgleCalc, MS-DOS, 


and CP/M-86...... 


Carona 
floppy, monitor, and serial 
ee rn » , CALL | 
Columbia, Hyperion. . Bea v^. ola ee a NEA 
AST, Quadram, LNW cards. . T T ose xa CALL 
=] | EEE) [6 ee) —3À| 
PRINTERS 
BANANA 50 cpa 205 
IDS 
Microprism — 110 cps, 84 x84 graphic, pin & 
friction feed, ser./par........498 
Prism 132 200cps, 132 col........ 1,100 
with graphic. ..........1,180 
with graphic, color, friction. . 1,690 
Gemini 10 100 cpo,.. cece eos 345 
18 a o" € bo? o oh 3 € Be ee 09 oes ca EHE 
FX-BO 160 cps. .... «sos, ,B80 
idata ML 83A.......... 22 825 
84 Par. CT c 
pM eau aes eae Be | 
93, » * À» BH W W m Rn t+ , B40 
MT 180L 180 cpa........ oic 820 | 
MT 1802 200 cps.... ee eee ee es 1,393 
C.ITOH Prowriteri par, ssssseo vee 410 
8800 twa colare.....,..1,060 
*lettor Quality * 
Dynax 15 13 cps 520 
Brother HR-1 12cps. .... oe 785 
Silver Read gw ce —. E 249 
Transtar 130.. 9 9? E L] ear + > 727 
Diablo SUPE L NP 


MultiMate word processing, PC Tutor. .. . . . CALL 
| 


. e 


:. 2,790 


Can a e 99^ BE89 E B 


; Columbia 
| 128K RAM, two floppies, 2 Ser. & 1 -— 


| BM Pes 


Oe... . 
t 


Ro Áo & ene à LÀ 


rtable Computer 
PPC-1 128K RAM, one 320K 


LOAD 


= B'' Double Sided/Double Density 


! Long island City, NY 11101 


C.ITOH F-10 Starwriter 40 cps... . 1,296 
| NEC 7710, 7730. Mod o à o3 * 4 * . 2,260 
| 3550 for IBM..........1,880 
Qume 11+ 40 cps..... 42222244 2 DRON 


MONITORS 


ZVM-123 12" green . seras .115 
ZVM-122 12" Amber. pav . 139 
ZVM-131 medium resolution. . 306 
*ZVM-135 640 x480. |? €* 44 550 
«1.340 


color | a", e. aaa ee 
* color if RGB... nae anes. 899 
color IV 720x400. kw , 1,070 


12" r5 3 6 oc ue os E i) 
1203 RGB. .........s s 7225 
color monitor... ena cee e 
Ambar ..... 2c eae 148 


PLOTTER/DIGITIZER 


Houston Instrument DMP-29.......... 179b 
DMP-40.,....... s. 796 


. DMP-41 & DMP-42......, . CALL 
Amdek XY plotter, 1pen. .....-.. -865 
@ pens...... a 1,096 
Swaet-P *Plotter. i.e e e n nens 810 
GTCO “graphic analysis package 
widighizer for IBM..... . 2,800 
COMPUTER CHANNEL COMPUTER CHAN 


Monthly Special 


$380 MITSUBISHI 


Flexible disk drive 
Qume & Shugart 
Compatible 
M2894-63 1.2MB drive. ...........380 
t* Two M2894 drivaa, abiit with power cay 
© & fan (unassembied}. . 1,099 
B” dual M2894 drives dubevitem 
(assembled) 6.660 ee cee cece eens 1,130 
Technical manual. «s 2b 
Dual drives signal cable... 1.0.00. 2. BO 
Slimline bare drive 8""...... 220320 410 
{compatible w/Cromemco 84FDC) 
: 
= 
E 


Dealers Welcome 
PUTER CHANNEL COMPUTER CHANN 


TENNVHO HX.LÜdWOO TENNVHO HELOJMOO TAN 


For information CALL (212) 937-6363 
To order CALL 1-800-331-3341 


Computer Channel TELEX: 
21-55 44th Road 429418 
CSTNY | 


Circle 87 on Inquiry card. 
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Listing J continued: 


ends F 

afin <$P_ STS, cat 41) 
REG = B 

engdi t 

1£1dn. CEP. BT», cutii} 
REG = Bg 

ends f 

enda 


SOO EERE ARE SEER EREERTUEERERSRERERRSRREITEERERTIEEERAEREIRRÉPBURGSRSEARAEEFETERTEMETRR E, 


1” i 
ze CHK CONC — Simple eacro that will automatically itosert 1 
1” WAIT statementz AFTER every 5887 instruction 3 
1* which accesses CPU main memory. If variable $ 
e "AUTOSYNC" <> 8, then these WAITs will be i 
;9 inserted (previding no concurrency but relieving; 
7” the programmer from sorrying about symchroni2zingi 
ts gata references. If the user program sets i 
7 AUTOSYME to a zero value, then no WAITS E 
5a are inserted after the instructions and it 1s $ 
$9 the user's responsibality to insure synch- 1 
7. romzratioan. 3 


+e 
LI 
FREESE SS BED YE ERES ERE KARTE EAE ARSE ERE ESHER ESRERESSCHEA SPHERE REE SP BREET ES, 


at 


CH. COMC macro 


a? DQUTOUSYNÜ 
HAIT 3; Automatic syncronizat)on 
endi + 


OF Oe SS 6 SOE T A ALEE a a aa i n o ORO d a aa a daaa aiani haa ia 


1 

4 

i CHOOSE 4 — Determine which of four parameters {XANI to X3542 
$ should be used im ESC sequence, depending on Fi 

Li and P2 values. TI and PZ are parameters passed 

3 by user in macro call. XXXI to XX*43 are macro- 
$ 
* 
5 
5 


wi + ad we 


dependent parameters tacked on to the call to 
CHOOSE 4 by the specific B8G/ macro calied by the 
user code, 


4s GE wt WE Hi 


*495E Rot SEE THEE REPEEFERSROREEESGJMERAÀASEDSMRERERRESSROCPRROPSTROTCSRSTRPPERETPROERUYYTPERS 


«i 


CHOOSE 4 aacro PI,P2.*XX 1, XXX2, XXI, XXX4 


* Imitialize variables 
ZERO = @ 

MOT ZERO = £ 

REB = # 


If weer pazsed no parameters, (Pl and P2 are "blank"! then 

4 issue a call to ESC_REG macro to set up proper ESC sequence. 

t An arttheetic instruction with no operands ıs identical to the 

; same instruction with the operand form "ST(tOD,ST*. 

1 Evaaple : "FDIV" — Divides second element on stack by first and 
i places result in second element on stack. 
Li 

í 


fb «Pl» 
REG * ! 
ESC REG KXX1,REG 
else 
1 


$k wi wi wb wd o3 


ih ws we 


Check to see if first parameter {Pi} passed by user is "BT". 

If yes, indicates that second parameter (P23 is of form “ST(11" 
so use CHECK ST macro to determine "1°. Then call ESC REG macro 
to issue ESC sequence 

Example : “FADD ST,ST¢4+" — Adds register jour (4ifth element on 


BOG? stack?) to ton element and leaves result on top 
of stack. 


fidn «P12,«8T» 


CHECK_ST P? 
ZERD = REG * 1 
ife ZERO 


REG = I 


end: ? 
ESC REG XXX2,REG 
else 


ifi 


dn SPi>,<¢st> 


CHECK ST P2 
IERO = REG + I 


í 


fe ZERO 
REG * 1 


endif 
ESC REG XXX2,RED 
vise 


mg 


498 945 P 94 49 w^ 949 SF 


See 1f Pi as of form “STd1)". CHECK 5T returns with REB = -i 

if mot, else REG = i fi from S to 7}. IF af STiíi) form, assume 

PZ 15 ST tie. Operands are "5T(í11,8T". Use ESC REB for ESC 

Sequence 

Example : "FSUB ST(UC331,5T" — Subtract top of stack irom register 
three [the fourth elesent dow the stack) and leave 
result in register J. 


ESC REB YXX1, REG 


else 


LH 

| See if PL indicates operation ix "SHORT" real type. If so, 

; then P2 is address of source/destination and XAXI sets up 

$ SHORT version of operation requested. 

5; Example : “FHUL SHORT VECTOR(SI1" - Multiply 32 bit number 

E found in eemory at VECTOR offset from DS:SI address 

i by top of 8867 tack and leave result oo top of stark 
E 
i 


fidn €XP1»,4B5HDRT» 


ESC XXX3S.P2 
CHK CONC | tesert non-coecurrant WATT? 
else 
ifidn <P1>,<short> 
ESC XXX3J,.P2 
CHK CONC $ insert non-concurrent WAIT? 
else 
$ 
j Gee if PE indicates a "LONG" real type. 1f so, PZ is 
t seurce/destination address and XNX4 is LONG opcode. 
+ Example : "FDIV LONG ELBPJ. ID NUMB" — Divide top of stack 
Y by à5 Bit number found at SS: BP + [7 Hur 
Š in memory. Leave result on top of BS? stack 
ifidn 4P1»*,«LONG^ 
ESC XXXA,P72 
CHX CONC » Insert non-concurrent WAIT? 
zise 
ifidn 4XF1»*,€c1o095 
ESC XIIS, P? 
CHK_CONT | Insert nbn-concurrent WAIT? 
else 


Listing 1 continued on puge 340 
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Listing 1 continued: 


See it Pi indicates "TEMP" real type. If so, P2 is 

sourcefdestination and XKY2 is TEMP opcode. 

Evasple : “FLO TEMP IHTERHEDIATE" — Load &@-bit temporary 
real number from memory address INTERMEDIATE 
onto top of SB; stack 


mp wa wa 2) aa Sk m x 


fadn X£PI,STEMP: 
ESC KX32,P2 
CHK DONC ; Insert nbn-coocurrent BAIT? 
else 
1fidn <Pi>,<tean> 
ESC XXXZ,PZ2 
CHK COC 
else 


t Insert non-rconcorrent WAIT? 


Do "LOMB" integer operation. 
Example = 


B xb we di ay wv 


fidn <Pi>,.LONG> 
ESC XXX L,PZ 


"FILD CONG PÜS LABEL" — Load &4-bit integer onto top 
of stack fros main aemory at POS LABEL 


If mone of above. ags5use operation is of type "ST" 
and take appropriate action 
Example 7? "FFREE STt2)" — Free register 2 in B267 


dh wb we hè 


REG = | 
ESL REB XXX7.HEG 
endis t 
erudit 
eno» f 
enoit 
endi f 
Eia t 
enda 
end: F 
end: Í 
ec. 


ev 


P'*9PRTERRAEETEPESUTESUSPAERSTEUSRSOERASKBRURDEEESSEOSOSTEREBOCSESOERBEEESTTRO MT S0; 


$ 
INT SIZE ~ For all integer operations. determine proper E 
parameters to use in ESC sequence a 

1 

$ 


kattani ia SE ais aa a na a a A TETEE TETT) 


mb ai o-t 


[NT SIZE macro PI,P2,XXX S.KXX N,XXX L 


AB al 


Do "WORD" nteger operation. 

Example > “FIMUL WORD PULSE CNTESIJ" - Multsply i5 bit integer 
value found at (06:57 + PULSE CMT) by top of stack 
and leave result on top of stack 


idm Fi WORD 
ESL KIK WLP? 

Pise 

1i — "i word 


ESC XXX W,P2 
else 


a: 45 


Do “SHORT” integer operation. 

Example : “FISUB SHORT CBX).ANGLE~ — Subtract 32 bit integer ak 
(ISP:BY + ANGLE! in aain memory from top of stack and 
leave result om top of stack 


a as 


- m 


fidn «P1», SHORT 
ESC rir SP? 

else 

3f1dn (Pi , short 
ESC xXx 5,P2 

eilse 


else 
ifidn P1^»,41o0nmg3? 
ESC XXX L,P7 
eise 
ERROA IN macro *''" 
endi t 
endi t 
endi t 
endif 
endi f 
enit 
CH _ CONC 3 Insert nom-concurrent WAIT? 
enda 


$* 


2949 0ESV-CSAERAUORORVAAETERRERORRRRERUERRERTEARERORRRESURMEARRERRERESERERRRESRERAR, 
ie R 
HE DEFINE ALL GGB7 MNEMONICS HERE $ 
7% (in alphabetical order h 5 
|] 
[| 


= PSOE SE EE ICE HIE EEE EEE EEE ER C FED HE EEE EEO EE ESTEE FESSOR 


FABS macra $ Absolute value — No operands 
WAIT $ Synchronization cmd 
ESC ØCH,CX 
endam 
FADD macro P1,PZ s Add real - //source/destination, source 
7 f//ST,S7(19/ST(1),ST/short-real /long-real 
ifb «P1» s If no parameters, classical stack ~ discard operands 
FADDP STL), STF 
tlee 
HAIT t Synchronization cad 
DCHOOSE 4 P1,P2, 20H, 32H, DOH, 28H 
erudi tf 
enda 
FADDe earrnp PI,P2 i Add real and pop - destination, source 
i STti3,ST 
WOIT { Synchronization cmd 
CHOOSE, 4 P1,,368H 
enda 
FELD macrua P1 3; Packed decimal (BCO! load — source 
i packed-decimal 
WAIT $ Synchronization cad 
ESC 3SCH,F1 
endm 
FBSTP macro P1 + Packed decimal (BCD) store and pop ~ destination 
t racked-dec1imal 
MATT $ Synchronization cmd 
ESC JEH,.P1 
ends 
FCHS macro 1 Change sign — No operands 
WAIT i Symchronization cmd 
ESC @CH. AN 


Listing I Continued on page 342 


px ( »; PRINTERS 

~~ CALL: (303) 279-2848 or (800) 525- 787 
A Me | TE THE COMPUTER LINE,INC. |. =- 
er e ‘GOLDEN, COLORADO 7 rig one 
d c | | . , Offer void outside the Milky Way" > 


mq vuon*ojqnd ILAG Q tet "y — TRE 


Listing I continued: 
enda 
FOLEX macro $ Clear exceptions — Mo operands 
WAIT $ Synchroolzation cad 
FNDLEX $ 
mmda 
FCOM aacro — P1,P2 s Compare real — //source 
$ //8T (i) /shorct-real /long-real 
WAIT $ Synchronization cad 
CHOOSE 4 P1,P2, 82H, , 02H, 22H 
erkim 
FCOMP acr no Pi, P2 7 Compare reel and nop — //source 
3 fe ST ti) fshort—real /long-real 
WAIT + Synchronization cmd 
CHOOSE 4 P1,P2, 83H, , 93H, 23H 
enda 
FCOMPP  aacro : Compare real and pop twice — No operands 
WAIT $ Synchronization cad 
ESC 33H,.CX 
anda 
FDECSTP macro $ Decrement stack pointer ~ No operands 
WAIT $ Synchronization cmd 
ESC 8EH,SlI 
anda 
FDISI macro 3 Disable interrupta — No operands 
WAIT 3 Synchronization ced 
FMDIS! 3 
endm 
Foi ascro P1,P2 Divide real — //saurce/destination, source 
3 7ST 41},5T/short—real /long-real 
ifb *FI»5 3 If no parameters, classical stack — discard operands 
FOIVP STi] SF 
else 
Wt T $ Synchronization cmd 
CHOOSE 4 PI.,P2,25H, &5H, SH, 24H 
enda € 
endm 
FDIVP a acr Pi, P? t Divide real and pop ~ destination, source 
3 STtis,ST 
WAIT 3 Synchronization cmd 
CHOOSE 4 P1,, 35H 
emim 
FDIVR macro PI,P2 s Divide real reversed — //source/destination, source 
i FAST ST ti) /5Ttía2,STZshort—r eal /long-real 
ifb «PI» $ If no parameters, classical stack — discard operands 
FDIVRP STi1),5T 
else 
WAIT j Syechronization cad 
CHOOSE 4 P1,PF7, 27H, 87H, 87H, 27H 
end. f 
enda 
FDIVEP macro Pi,P2 ; Divide real reversed and pop — destination, source 
i ST til,ST 
WAIT 3; Syochronmization cad 
CHOOSE 4 P1,,37H 
ends 
FENI macro i Enable interrupts — No operands 
WAIT 1 Synchronization cmd 
FNEN1 3 


FISTF 


j Free register — destinatı mn 
$ ST (i) 
; Synchronization cmd 


macru F1 


HAIT 
CHODSE_4 Pi.,28H 


macra Pi, P2 3 Integer add - source 
* word—integer /shnrt-integer 
WAIT 3 Synchronization cad 


INT SIZE Pl, PZ, 18H, 38H 


macro P1,P2 - Integer compare — saurce 
word-integer/shourt-integer 
HAIT i Synchronization cad 


INT SIZE P1,P2, 12H, 32H 


narra P1,P2 | Integer compare amt pog 
ij word-integer/short-integer 
WAIT P Synchronization cad 


INT SIZE Pi.P2,13H, 33H 


macro —P1,P2 i Integer divide — source 
f ward-integer/shpnect-in0tggqer 
WAIT i Synchronization cad 


INT SIZE PL,P2, 15H, 36H 


macro P1,P2 | Integer divide reversed — source 
E wor d-integer /short—-integer 
WAIT EF Synchronization ced 


INT SIZE Pi,P2, 17H, 37H 


macro PiP? 5; Integer load — source 
t word-integer/short-integqer/long-integer 
NAIT : Synchronization cad 


INT_SIZE Fi. P2, 18H, 36H, SDH 


"macro Pi,P2 F Integer multiply - source 
word-integer /chort-integer 
WAIT : Synchronization cad 


INT SIZE P1,P2,11H,31H 


aacro P Incrament stack pointer — No operands 
WAIT FE Synchronization cad 

ESC #£H,01 

LACO * Initialize processor - Mo operands 
WAIT $ Synchronization ced 

FNINIT 5 

macro PL,P2 $ Integer store — düwxtination 


3 word—-integer/shmrt-integec 
WATT § Synchronization cad 
INT, SI2E P1,.P2,.1^H,—-0H 


macro Pi,P2 $ Integer store and pop — destination 
$ word-integer/short-integec/l1o0g-integer 
WAIT 3 Synchronization cad 


Listing 1 continued on page 347 


VOICE 
AND VIDEODISC 


TECHNOLOGY 


REACH OUT AND TOUCH TOMORROW 


Bell Laboratories is moving in new directions to 
develop sophisticated UNIA™ applications for 
microcomputers. Here, at the home of UNIX, we 
are applying advanced technology to every facet 
of information systems. 


One of our newest developments is ARIEL, an 
interactive information retrieval system, the first to 
bring audio, text and video together in a centrally 
controlled network. ARIEL is inviting visitors at 
Disneys EPCOT Center to 'reach out and touch 
me' to see and hear about attractions in the park, 
make reservations for dinner and even speak to 
guides over a two-way video system. 


And ARIEL is just the beginning... 


The microcomputer is going everywhere and we 
are going everywhere with it. 


To assist us in developing unique applications for 
tomorrow's microcomputers, we need talented soft- 
ware and computer engineers who are in close 
touch with one or more of the expertises displayed 
above and who have an MS or PhD degree or a 
BS degree with at least five or more years of highly 
relevant experience. 


Successful candidates will have the opportunity to 
work creatively to: 


* Develop software for UNIX-based 
microprocessors 
* Develop software for advanced display systems 


* Develop voice and text applications for intelligent 
workstations in the UNIX environment 

* |dentity and develop management decision sup- 
pon software for various vertical applications 

* Plan and develop videodisc-based information 
retrieval systems 

* Develop knowledge-based, expert systems using 
artificial intelligence techniques. 


At Bell Labs, you will have a wide spectrum of tech- 
nical resources readily available to you. Processor, 
software and communicalions capabilities will be at 
your finger tips. You will work with some of the best 
minds in your field in an atmosphere that fosters 
free exchange of ideas. 


Openings are located at our Laboratories in 
New Jersey. 


Il you have the required credentials and are 
interested in joining us in shaping the future 
of microcomputers, please send your resume 
detailing education and experience to: 
Director, Technical Employment, 

Bell Laboratories, Dept. 303/45 31/83, 

150 John F. Kennedy Parkway, 

short Hilis, New Jersey 07078. 


An equal opportunity employer. 


Bell Laboratories 


I’m a pretty smart guy. 

l've been Office Manager for only 
six weeks and I've already scored an 
impressive coup: 

I talked the old man into investing in 
some office help that's already paid for itself. 

And now we're getting everything 
done by Friday! Every single day of the week. 

That may sound confusing but it really 
isn't. Because Friday! is the revolutionary new 
electronic file handling system from Ashton- 
Tate, the people who invented dBASE II 

Friday! runs on your microcomputer 
and it's made for people like you and me, people 
who know their jobs but who don't know 
much about computers. 

I won't go into great technical detail 
about Friday! because there isn't any. I just 
follow the English-language instructions on the 
screen, push a few buttons and — Zap!— I get the 
job done. With incredible speed because we've 
turned our paper files into much more efficient 
"electronic files? 

So whatever I need to know, I can find 
it in seconds. 

Sales by product, salesman and territory 
since the first of the year. 

Time billing for work in progress 
last month. 

A quick report on our accounts payable. 

Or a custom report that the old man 
can take to a Board of Directors' meeting. 
(Friday! and I whipped one out last week and 
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Get everythi 1g 


he said it was the best he'd seen since the 
company opened its doors.) 

Very simply — and with blazing speed — 
Friday! handles just about everything that 
needs handling around the office. 

It's terrific for inventory and invoices 
and paychecks and input screens and plain or 
fancy reports. It works with dBASE II and 
1-2-3! and Wordstar? files. 

And wait until you see the way it han- 
dles mailing lists and labels— it's worth the 
$295 price for that alone! 
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Well, with Friday! on board, every- 
thing's running so smoothly these days, I now ASI [ [OON j | A | | uar 
have time to contemplate my next move up the 
corporate ladder. 
If, that is, Dad has cleared off the next 
rung for me. 
For the name and location of the Friday! 
dealer nearest you, contact Ashton-Tate, 


10150 W. Jefferson Blvd., Culver City, CA 90230. 


CAshton-Tate 1983. 
(213) ym fiad Friday! runs under CP/M280, CP/M-86, PC-DOS and MS-DOS? 
1 Friday! and dBASE 1l are trademarks of Ashton-Tate. 
. i etter yet, just - to "d and start 1-TM Lotus Corp. 2. TM Micropro. 3-TM Digital Research. 
etting everything done by Friday! 4-TM IBM Corp. 5-TM Microsoft. 
getting every y Friday P 
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aa The Micromint MPX-16 Microcomputer System. 


As featured on the cover of “BYTE” magazine, November 1982. 
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Also featured in Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 


These are all the tools you'll need 
to build the world’s most powerful 


single board microcomputer. 


The Micromint MPX+6. Put one together tonight. 


Once assembled, the most useful too! will be your own 


| To gei the MPX-16 up and running only requires one disk 


Myc let Tip paS are Mese ue omin wi = drive, power supply and serial terminal. 
elp you tailor the MPX-16 system to your particular needs | ? LÀ -MPXJ6si bled. tested 
and budget. Purchase the MPX-16 as a bare pc board, as F ~é Nd bumed i wen CK bytes of RAM. CP/M-B6 
a semi-kit with all the IC sockets, I/O connectors and “= 2 or MS-DOS operating system* ..,......ccerecaes $1,895.00 
discreet ee Wave soldered to the pc board, | 9 "i “MEX 16 wih a bytes af RAM. eod Me $2,185.00 
or as an as and tested unit. E ef » MPX-16 Semi-Kit (wave so ess ICs ..... $595. 
j; — y " ea y : Complete kt of IC's bumed in and tested with 64K 
. Dm beet As or Me DOS. , = v (EIC IY CrsgpngPresaun norint m 
>» Runs -86 or MS-DOS * applications : es of RAM. ..... ull t est os ifo e 
programs. i^ e MPX-16 Unpopulated (bare) pc board, silk screened 
On boani Téatires ya oe ols RECTE TE TU aa 
AT ‘ e - ra em on 51/4" or 8” diskette. . ; 
* IBM PC bus compatible with 9 expansion slots. h MPX-16 Switching Power Supply including 
» Intel 8088 16-bit microprocessor. power supply ree n nsi 00 
* MPX-16 Technical Reference and User's Manual $50.00 


+ Optional Intel 8087 math coprocessor 

» 256K bytes on board memory. 

* Up to one megabyte of system memar 

* Up to 64K bytes of vn ROM/EPROME. 

» Two RS-232C serial 1/0 ports. 

- Three parallel 1/0 ports. 

+ Floppy disk controller for 51/4" or 8" singt or 
double density disk drives. 

+ Four independent DMA channels. 

» Sixteen levels of vectored interrupts. 


* Available Soon, | 
MPX-16 
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Micromint 
The System with the Winning Combination. 
IBM PC is a trademark of international Business Machines, Inc. CP/M-86 is a trademark Of Digi Research, Inc. 


Call for current pricing on serial terminals, floppy disk 
drives, metal enclosures, hard disk systems, elc. 


To Order: Call Toll Free | MICROMINT INC. 
1-800-645-3479 561 Willow Avenue 
ln N.Y. 1-516-374-6793 | Cedarhurst, NY 11516 
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Listing 1 continued- 


FLD 


INT SIZE P1,.P2.1BH, BH, JFH 


macro P1,.P2 


WAIT 


INT_SI2E P1,P2 


macro P1, P2 


WAIT 


4 4k we 


3 
214 


3 
i 


3 


Integer subtract - source 
wor d-integer /shor t-1 nteger 
Synchronization cad 


H, JAH 


Integer subtract reversed — source 
wor d-integer/short-integer 
Synchronization cad 


INT SIZE Pl, PZ, 15M, SSH 


macra P1,F2 


WAIT 


CHOOSE_4 PI,P2,8B8H,1DH,880H,28H 7 1DM INDICATES TEMPORARY REAL !' 


Load real - source 


BTtía? /short-real/long-real/temp-real 


Synchronization ced 


Load contral word - source 
2-bytes 
Synchron:zation cmd 


Load envaronaent -— source 
14-bytes 
Synchronization cad 


Load 1og 2 ibase 18) — Mo operands 
Synchronization cmd 


Load log 7 ibase mg) - No operands 
Synchronization cad 


Load log e (base 2) — No operands 
Synchronization cad 


Load leg 18 ibase 2) - No operands 
Synchronization cad 


Load pa — Mo operands 
Synchronization cad 


Load *0.89 — No operands 
Synchronization cad 


Load ¢1.@ ~ No operands 
Synchronization cad 


FMU 


ende 


FNINIYT 


enda 


FMOP 


endm 


FNSAVE 


macro P1,P2 


1fo <Pi> 


ł 


Multiply real — //saqurce/destination, source 
//8T ta), ST/ST, ST (1) /schort-ceal/10ng—real 
14 no parameters, classical stack — discard oper ands 


FMAP STCL), ST 


else 


WAIT 


Synchronization cad 


CHOOSE 4 P1,P2,21H,91H, BIH, 21H 


endi f 


macro P1,P2 


WAIT 


=p ai 


CHOOSE 4 P1,,31H 


macro 
ESC 1CH,DX 


macro 
ESC ICH,CX 


macro 
ESC 1CH,AX 


Macro 
ESC 1CH,BX 


macro 


ESC @AH,AX 


macro P1 


wi at a wt es wt "o di 


a? b 


& wi 


tultiply real and pop — destination, source 
BTti»,ST 
Synchronization ced 


Clear exceptions - No marit FCLEX 


M sable interrupts ~- No wait FDIEI 


Enable ipterrupts — No mait FENI 


Im tialıire processor ~ No wait FINIT 


No operation - No opur ands 
Synchronization cmd 


Save state — destination (No wait FSAVE) 
94-bytus 


Store contro] word ~ destination (No wait FSTUN) 
2-bytes 


Store environaent -— destination (No wait FSTENV? 
14-bytes 


Store status word — destination (No wait FSTSW) 
2-bytes 


Partial arctangent - Mo one ands 
Synchronization cad 


Partial reseainder — Ho operands 
Synchronization cad 


Listing 1 contmued on page 348 
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Listing 1 continued: 


FPTAM 


enim 


endea 


F SUB 


WAIT 
ESC 6FH,DX 


macro 


WAIT 


PI.CPZ 


i Partial tangent — No operands 
E Synchronization cmd 


Round to integer -— No operands 
Synchro zatian cad 


Restore saved state — spurcrE 
94-bytes 
Sypnchroniration cmd 


oe as 


Save state - destinatian 
4-bytes 
Synchronization cad 


"oet 


Scale — Mn operands 
Synchronization ced 


LIU 


Square roct — Wo oper anda 
Synchronization ced 


Store real — destination 
ST (1) /shor t-r eal /long-r eal 
5ynchronization ced 


LHOUSE 4 P1.P2,.2AH, , BAH, ZAH 


macro F1 
WAIT 
FNSTCW Pi 
marro P1 
BAIT 
FNSTENV Pi 
macro 


WAIT 


Pi,P2 


Store control word — destination 
2-bytes 
Synchronization cad 


Hw 49 4 


Store enviroment — destination 
14-hytes 
Synchronization cmd 


LIE wi at 


$; Store real and pop — destination 
E STli)/short-ceal /long-real /temp-real 
; Synchronization cmd 


CHOOSE 4 P1,P2,7BH, IFH, G8BH, 2BH ; 1FH INDICATES TEMPORARY REAL '* 


macro PI 
“AIT 

FNSTSM PI 
macro 
afb) «P152 


else 


P1,P2 


Store status word — destination 
2—byten 
Synchronization cad 


Subtract real - //source/destination, source 
f/ST, S101) ZST i), ST/short-real /iong-real 
If no paraseters, classical stack — discard operands 


v 
FSUBP ST(1),ST 


Synrhronization cad 


CHOOSE 4 P1,P2,25H,84H, 94H, 24H 


É 
$ 


* 


" 


Subtract real and pop - destination,source 
ST i3 ^ , SY 
Synchronization cad 


Subtract real reversed - //eource/destioation, source 
/ZfST,ST(1)78T1i»?),ST/short-real/long-real 
If no parameters, classical stack - discard operands 


FSUBRP S7T{1),5T 


1 Synchronszetion cad 


CHODSE 4 P1,P2,25H, OSH, 5H, 25H 


wi di 


at 


siè 


LEE vè 


4t ab 


WAIT 
endi +t 
enda 
FSUBP macro Pi,P2 
HAIT 
CHOOSE 4 P1,, 74H 
ende 
FSUBR macro P1,P2 
iff «P1» 
else 
MATT 
enda t 
enda 
FSUBRP sacro P1,P2 
WHIT 
CHOOSE 4 P1,, 39H 
endm 
FTST Barro 
WAIT 
ESC @CH, SP 
endm 
FWAIT aLr o 
WRIT 
enda 
FXAM aacr o 
WAIT 
ESC @CH, OF 
enda 
FXCH aarcro P1 
WAIT 
CHOGSE_4 PI,,89H 
endm 
FXTRACT sacro 
WAIT 
ESC SEH, SP 
enda 
FYLZX escro 
WAIT 
ESC SEH,CX 
enda 
FYLZķAP1 macro 
WAIT 
ESC eFH,CX 
ende 
F2XMI1 macro 
ST 
ESC SEH, AX 
encima 
ends t 
AUTOS YNC=1 3 


Subtract real reversed and pop - destination, source 
ST t12,5T 
Synchronization cad 


Test stack top against +8.08 — No operands 
Synchronization cad 


(CPU) Wart while 8487 is busy — No operands 
NOTE : CPU instruction, not escape code 


Examing stack top - No operands 
Synchronization cad 


Exchange registers — //deztination 
Z7 SY ($2 
Synchronization cad 


Extract exponent and significand - No operands 
Synchronization ced 


Y € log * (base 2) — No operands 
Synchronization cad 


Y @ log (X*1) (base 2) — No operands 
Synchronization cad 


(2^^X* — 1) — Hn oper ands 
Synchronization cad 


inskzabize HOSB?7 to automatic synchronization 


—— 
NEW FOR APPLE Il AND Ile 


MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON. 


New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith", Nibbles Away™ and other 
“Nibble copiers” require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD- 
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 
takes a snapshot of memory in your Apple® II. 

Now you can make back-up copies 

of protected software with 

the push of a button. 


FEATURES 

o Hardware copying device... 
push button operation. 

O Copies 48K memory resident 
software, most 64K software. 

L1 No programming experience or 
parameters necessary. 

O Backs up DOS 3.2 and DOS 3.3 
disks. 

D Creates DOS 3.3 unprotected 
and autobooting disks. 

D WILDCARD lives in any slot. 
Undetectable by software. 

O Produces autobooting disk in 
2 minutes. 


eee 


WILDCARD $139.95 


Order direct from East Side Soft- 
ware Co., 344 E. 63 St., Suite 14-A, 
New York City 10021, 212-355-2860. 
Please include $3.00 for shipping 
and handling. Orders outside 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
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Software is nol copy protected. 
Tm requirements: Apple lI 
us with 64K and DOS 3.3 ar 

Apple fe. Franklin Ace also 
supponed. 

"Wildcard does not operate with 
CP/M" or other microprocessor 
based software. 
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D Copies are DOS 3.3 compatible. 

O Copies become accessible for 
alterations. 

a Simple, easy-to-use software 
included. 


WILDCARD Utility Disk 1 also in- 


cluded, featuring: 

L Automatic program compres- 
sion and BRUN file maker. 

O Multiple programs can be 
placed on the same disk. 

a Recreates basic files to load and 
save. 

B Files can be placed on a hard 
disk...and more. 


to MasterCard and VISA. 
N.Y. State residents add sales tax. 
Dealer inquiries welcome. 


IMPORTANT NOTICE: The WILDCARD is offered 
for the purpose of enabling you ta make archival 
copies only. Under the Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy for archival pur- 
poses only and the WILDCARD will enable you 
lo do so. The WILDCARD is offered for no other 

urpose and you are not permilted 10 utilize il 
or any other use, other than that specified. 


Apple and the Apple logo are registered 
trademarks of Apple Computer, Inc. —CP/M— 
trademark of Digital Research, Inc. Locksmith— 
trademark of Omega Microwave, Inc. Nibbles 
Away—trademark of Computer: applications. 


Turbo-Micro Series 8000 
. MINI-POWER 
| MICRO-PRICE 


= Up to 30 In- 
dependent 
users. 

" Powerful Turbo- 
Dos™ operating 
system, Total 

- CPIM com- 


pallbillty. 

« Modular 5-100 
Bus structure. 
ES ly upgrad- 


9, 
s Master/slave net- 
working. 8 or 16 
bit processors. 


«P Available for up to 
300 M Byte Hard Disk. 
Prices from $5,800. 
Dealer Inquiries invited. 


QM #5 a tadama o! Digina Roseangh, 
TURECHDOS ra a tiaman of Gel bine 2000, (f 


dvanced Computer Technology, Inc. 
(619) 571-2746 


RadioShackTRS-80's 


Full Line 


YOU CAN SAVE money when Qu buy Radio Shack TRS-80 Com- 
puters from Pan American Electronics. Pan American Elec- 
tronics went into business in 1976 and led the way in bringing con- 
sumers original Radio Shack TRS-80 Computers at reduced prices. 

NO other company has done it longer. 

NO other company has done it better and 

NO other company sells them for less. 


Pan American 
Electronics 


TOLL FREE NUMBER 800/531-7466 


1117 Conway Avenue * Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 


TM — Trademark of Tandy Corporation 
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Text continued from page 332: 

freely intermix standard 8088 CPU and 8087 mnemonics 
in assembly-language programs and then let the macro 
assembler take care of correctly converting the 8087 in- 
structions into the proper escape codes. 

The support package, named M8087.MAC (referred to 
throughout this article as M8087), uses Intel's mnemonic 
names for the 8087 instruction set listed in table 1. 
Because only 8087 instructions begin with the letter "P," it 


| is easy to skim through an assembly-language listing and 


pick out the appropriate instructions. 

The software support package M8087 requires the use 
of MASM, part of the IBM Macro Assembler package, 
and at least 96K bytes of RAM (random-access 
read/write memory). This file of 83 macros presented in 
listing 1 allows full and easy access to the entire 8087 in- 


| struction set at a level equivalent to assembly-language 


programming. 
M8087 is intended to be placed in a separate file (I 
named mine M8087,MAC and placed it on the disk that 


contains the macro assembler). The complete package 


| can then be used simply by placing the statement "IN- 


CLUDE M8087.MAC" (or some variation such as "IN- 
CLUDE A:M8087.MAC", etc.) in the assembly-language 
program somewhere near its start. This instruction causes 
the assembler to go to the appropriate disk drive, locate 
the file M8087.MAC, and read it into the program. 
Once M8087 resides on the MASM disk, the single IN- 
CLUDE statement provides access to these 8087 


| mnemonics from any number of programs. Any valid 


8087 mnemonic instruction will automatically be expand- 


| ed into the correct escape sequence at assembly time. 


If you look through listing 1, you will notice five long 
and involved macros at the start (ESC_ REG, 
CHECK ST, CHK__CONC, CHOOSE 4, and INT 
SIZE) followed by 77 short macros, one for each Intel 
8087 instruction mnemonic. The first five macros are all 
nested macros (defined and/or invoked within other 
macros) called by some of the 77 instruction macros. In 
fact, ESC_REG, CHECK... ST, and CHK |. CONC are 
nested two levels down because they are invoked by the 
CHOOSE. 4 and INT. SIZE nested macros. 

Let's first look at the 77 instruction macros. À careful 
analysis of the 8087 instruction set and its machine- 
language op codes leads to a division of the instructions 
into four types that I call "directly translated," "non- 
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waiting," "integer operations," and "variety." 


Directly Translated Instructions 

These instructions have only one form of call and in- 
clude all instructions without operands or with only one 
type of operand. For example, the FINIT instruction has 
only a single form translatable into only one valid 
machine-language sequence, namely "DB E3" (hexa- 
decirnal). (For a full list of all the 8087 op codes, see ap- 
pendix A of Intel's Numerics Supplement to the 8086 
Family User's Guide.) 

The macro for a directly translated instruction can im- 
mediately issue the appropriate ESC sequence for the 
macro invocation because the form is known in advance. 


PROFITS 


TTA 


The future never comes with any 
guarantees. 

But there is a way to improve 
tomorrows business performance 
today. 

It's a microcomputer program The Strategist plots (and tabu- 
called the Bottom Line Strategist™ lates) your marketing and sales 

The future ; projections; anticipated cash flows; 
e e 15 NOW. break-even point; Net Present 
With the Strategist and your 


Value; and more—a total of 11 
microcomputer, you can explore production, financial and market- 
alternative business decisions and 


ing forecasts. 
get answers to the questions 


If any area looks interesting, 
common to any business focused the unique "zoom" takes you in 
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on growth: = for a closer look 
How much at the picture. 
money are we And if you don't 
risking? Will like what you 
the business be see, do it all 
profitable? over again. 
When? Is that Instantly. 
soon enough? Without any 
Can we programming. 
improve this And do it as 
by changing often as you need 
the price? to get the results 
What’s the that you want. 


impact of our assump- 
tions on net worth, cash flow, 
market penetration and growth? 

The Strategist uses seven 
sophisticated econometric models 
originally developed for compa- 
nies on the Fortune 500 list. 

But it’s pre-programmed, so 
all you do is enter your current 
business assumptions, then sit 
back and watch the dynamics of 
your future unfold graphically. 


Tomorrow's answers today. 


The Strategist is a unique 
short-cut to experience, without 
the hard knocks. 

You can refine your pricing 
policies. Optimize your cash flows. 
And maximize your profits while 
minimizing your risks. 

In me dis business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 


ANT 

- 1 
LN DH HT 
| 3 " 

E NI 


| 
" | 
| 


d 
bre 
e 


Our no risk offer. 


You can check out the 
Bottom Line Strategist with no 
financial risk. 

Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take home a 
package and use it For 30 days. 

It runs on 8-bit and 16-bit micro- 
computers (IBM PC, Apple II, 
CP/M, etc.) If you don’t like it, 
return it and you'll get your 
money back. 

For the name of your nearest 
dealer, contact Ashton-Tate at 
10150 West Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5570 
today. Because if time is money, 
the Bottom Line 


Strategist is Bottom Line 
in pum 
the bank. Strategist 


ASHTON TATE Bi 
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CPM is a rradernark of Digital Research. QAshicn- Tate 1983. 


A Complete Information Management Facility 


"Thank you!! for DATAVU. After spending hundreds of dollars and hours on DBASE 11, Condor and 
other DBASE systems, with little or no results in applying them in my business I feel that DATAVU isa 
SUPER DBASE system that can be implemented by any small business." 

James E. Proctor 

President, Valcom, Inc., White River, VT 
"This relational data base system in perhaps the finest value in software today. You include an easy-to- 
use screen formatting utility and a powerful forms processor that truly make setting up a data base a task 
Scott M. Baker 

Assistant Manager, Heathkit, Jericho, NY 


^..how can it be good? Take it from a programmer, it beats those Data Base Manager Systems that are 
priced over $500 (no need to mention names). " 


easy enough for any user." 
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Automatic Screen Design {ASD): This 
feature permits you to specify the design 
of a form (which may be multi-page) that 
you wish to use for data entry and data 
viewing. You simply layout a screen mask 
and within seconds, without any 
programming, a data entry program can 
be generated. 


See DataVu™ at your local 
software dealer. We also 
have a demonstration 
system up and running. You 
can dialin and try most of the 
DataVu™ features. Call us for 
more informatlon. 
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Emie Johnson 


Stanford Software System, Minitou Springs, CO 


After experimenting with and using 10 to 20 microprocessor based databases over the last few years, | 
have finally found the most powerful and cost-effective tool available to the micro-computer user. 


Tom Potter 


Roseville Computer Store Roseville, Michigan 
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Automatic Menu Generatlon: This feature 
permits you to design your own menus in 
which each option in the manu may invoke 
an executable program or a batch file. You 
simply layout the menu pages. and within 
seconds, without any programming, your 
menu program can be generated. This 
allows you to construct user-friendly 
menu-driven packages. 
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Report Generation: Reports generated 
from your data base(s) that become 
routine and have enduring value may be 
specified by you in detalled format to the 
Report Generation feature. It is designed 
to retrieve information from the data base 
with simple statements and perform 
arithmetic operations. 
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Relational Data Base Management: 
Having established data base(s) through 
use of the ASO feature, you may use the 
Relational Data Base Management feature 
to manipulate and retrieve these data. This 
feature supplies 12 commands and four 
utility programs to support activities like 
Select, Sort, Index, Join, Reformat, and so 
on. 


for only 


Available for IBM PC, CP/M^*-&): Osborne, 
Northstar, Micro Decision, Kaypro, Superbrain, 
Heath 89/2100, Televideo, NEC, Sanyo. Xerox, 
Apple II, and 6” SSSD disk. CP/M *-B6 available 
Soon. 

CP/M is a registered TM of Digital Rasaarch, inc. 
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This instruction type accounts for half of the 8087 in- 
struction set or a total of 38 macros. 


Nonwaiting Instructions 

The nonwaiting instructions are a set of eight mnemon- 
ics that Intel defined to help prevent deadlocking the 8087 
under special conditions. Notice from listing 1 that, in 
most of the 77 instruction macros, the first line of the 
macro definition is a WAIT mnemonic. This is inter- 
preted by the assembler as the normal 8088 WAIT in- 
struction and is assembled as such. This causes the 8088 
CPU to wait on the 8087 to finish any current task before 
beginning the next operation. (When an 8087 and an 8088 
are correctly interconnected, the BUSY pin of the 8087 
NDP is tied to the WAIT pin of the 8088 CPU. The 8088 
WAIT instruction, when executed, waits for the signal on 
the TEST pin to go low. Because the 8087 holds the BUSY 
line high while it is executing an instruction, a WAIT in- 
struction executed immediately before an 8087 instruc- 
tion ensures that the program will not give the 8087 an in- 
struction before it is ready to execute it.) 

The WAITs are automatically inserted before all 
operations except the eight nonwaiting instructions 
FNCLEX, FNDISI, FNENI, FNINIT, FNSAVE, 
FNSTCW, FNSTENV, and FNSTSW. For each of these, 
Intel also specifies a waiting form (FCLEX, FDISI, FENI, 
FINIT, FSAVE, FSTCW, FSTENV, and FSTSW). An in- 
depth look at why these instructions are special is beyond 
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IBM*? Personal Computer Products 


Davong 5 M8 Hard Disk System - $1495.00 12 MB — $1095.00 


IBM PC-2 Drive System $ CALL 
3" DUAL DRIVE SUBSYSTEM $725.00 


Quadram — Quadboard with Parallel 
Port, Serial Port, Clock/Calendar, Expandable fo 256K 
64K on brd. - $949.09 128K on brd — $395.00 
192K on brd — $439.80 256K on bed. — $499.00 
Quadram Memory Expansion 
192K Maximum 
64K on brd. — $230.00 
192K on brd,- $350.90 

| AST A PEREYST MEMORY EXPANSION PRODUCTS 
Amdek Monitors 


Mod 300 Phosphor — $159.06 
IBM RGB Compatible Color II — $599.09 
IBM/TRS 80 Disk Drives/Cabinets 


| TM 100 Single 40 Track Drive — $189.00 
TM 100-2 Double 40 Track Drive — $280.00 


TEAC 5'i” SUM SINGLE & DOUBLE DRIVE SUBSYSTEMS 


128K on bid — $200.00 
$ CAL 


Composite Color Ii] — $345.00 
Color | — $300.00 


| VISA, MASTERCARD (5100 Min Add 2% 
Or Certified Chack 


90 Day Warranty (Paris & Labor) 
TRIS 80 i$ 2A egistered Trademarks. Tandy Corn 
Prices Subject fo Change Wilhgut Notice 
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Smith Corona TP-1 Letier Qualily Daisy Wheel 


DATA— 


the scope of this article and will not be necessary for most 
applications of the 8087 on the IBM PC. (For more infor- 
mation, see Intel's Numerics Supplement book mentioned 
earlier.) Suffice it to say that the nonwaiting instructions 
are handled in the same manner as the directly translated 
types without preceding the escape sequence with a 
WAIT command. 


Integer Operation Instructions 

These instructions deal with integer operations, which 
on the B087 always use an integer operand from memory 
as a source, The three types of integer operands are word- 
integer (16 bits), short-integer (32 bits), and long-integer 
(64 bits). 

The integer operation instruction is implemented as a 
macro by use of the INT... SIZE nested macro. All macro 
invocations of an integer instruction must specify the 
type of operand followed by the memory address at 
which that integer operand is to be found. For example: 


FIADD WORD CURRENT... SPEED 
; where CURRENT. SPEED isa 
; label to a memory location 


or 


FIMUL SHORT |BP|.SEQUENCE 
; where register BP is index 
: Offset by value in SEQUENCE 


PPING 


Apple ti" Computer Products 
SYSCDM APPLE COMPATIBLE SYETEM 
Apple Carnpatitde Controller Card d nns 
Apple Compalible Disk Drive w/Cabinet & Cable, 
w/Conlrollar , i 
TEAC SLIM LINE 54" ORIVE $205.00 DUAL SUM UNE 
Prinler/Graphics Inlerface . 
Davong 5 MB Hard Disk Syslam — id 9 - — 12MB- - $1008. 00 | 
Apple Compatible Joysticks . " , 29.05 


Epson/Smith- Corona Printers 
MX80 $425.00 FX80 $550.00 MX100 $875.00 - 
į TRS 8D / Parallel Printer Cable $29.00 
IBM Parallel Printer Cable $35.00 
STAR MICRONICS GEMINI 10 $ CALL 
GEMINI 15 $ CALL | 
$575.00 


ELECTRIMIU CS 
tac. 


TRS-BO MOOD Ili Disk Controller inch Duk Controller Powe 
supply Mounting Hardware, Cables & Instiuction Manuals $239.00 


POWER SUPPLIES — Dua 'SknLns-$180.00 Dual" -$ 90.00 
AND CABINETS Single 54" - § 69.00 


4" DUAL DRIVE SUBSYSTEM FOR IBM 


FREE SHIPPING IN CONTINENTAL U.S. 


(213) 993-4804 


(IM CALIF.) 


MAIL 
P.O. Box 818. Reseda. CA 91335 
1-800-635-5555 
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The integer macros receive two parameters, P1 and P2, 
from the user's program. P1 specifies the type of operand 
("WORD" and "SHORT" from the examples above). P2 
contains the memory address and can be any valid ad- 
dressing scheme permitted by the assembler ("CUR- 
RENT. SPEED" and "[BP].SEQUENCE" from the ex- 
amples above). 

The integer macros then turn and call the INT. SIZE 
macro, passing to it the two parameters as well as up to 
three other parameters (XXX S, XXX... W, and XXX_ 
L—see the definition of INT. SIZE in listing 1). These are 
individual values that form part of the escape sequence 
depending on whether the type parameter is WORD 
(XX... W), SHORT (XXX. S), or LONG (XXX LL). 

The INT. SIZE macro uses the conditional assembly- 
language pseudo-ops to compare the type strings and de- 
termine which escape sequence to use. If the operand type 
is none of the valid or expected types, then an "ERROR in 
macro” message is inserted instead of an escape sequence, 
causing an assembly-language error to occur later. 


Variety Instructions 

The last type of instruction macro is variety and in- 
cludes the 19 remaining instructions, Basically, these in- 
structions are similar in that the source operand can be 
specified in a variety of ways, including the classical 
stack, register, and real-memory forms. 

The variety macro type uses the CHOOSE 4 nested 
macro to issue the proper escape sequence. The instruc- 
tion macro passes to CHOOSE 4 any parameters it 
received in its invocation (from the user program) as well 
as some instruction-specific parameters. CHOOSE_ 4 
then examines its parameters (as many as six) and deter- 
mines what the escape sequence should be. 

The classical stack and register variations of the variety 
type include four types of operands: none, "ST(i)' (for 
single-operand instructions), "ST,ST(i)", and "ST(i),ST". 
CHOOSE 4 receives the operands as dummy param- 
eters P1 and P2. In place of the i will be the user-specified 
register number (0 to 7) used to determine the escape se- 
quence. 

The variety instruction type includes all the real- 
number instructions (such as FADD, FSUB, FDIV, etc.). 
These real-number instructions can be of the classical 
stack or register type just mentioned or of the real- 
memory type. The real-memory operand type specifies 
that the source operand is found somewhere in the 8088 
memory space. The operands of this type can be of 
various lengths ("SHORT", "LONG", and "TEMP"), Ex- 
amples of the variety instructions are 


FLD ST(4) 
; Push stack once and move contents of reg 
; to top of stack ` 
FADD SHORT DISTANCE 
; Add “short” real-memory operand found 
; at memory address "DISTANCE" to top 
: value on stack, leave result on TOS 


FDIVP ST(4), ST Text continued on page 358 
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Buy Tarbell’s Z-80A S-100 CPU/IO board and 
Double Density Floppy Disk Interface, and 
get free new Digital Research CP/M Plus. 


CP/M Plus features: O high performance file 
system O CP/M 2.2 compatible O time and 
date stamps on files O automatic disk login 
of removable media O support for 1-to-16 
banks of RAM and 1-to-18 drives up to 512 
megabytes each O easy to use system utili- 
ties with HELP facility O banked or non- 
banked memory and O high speed loading. 


Total price is $945. Ask nearest Tarball dealer 
for demo. 

CURRENT EMPIRE OWNERS: Special low 
prices for upgrading your unit to CP/M Plus. 
Call for details. 


OUR ISOLATORS 
FOR YOUR 

ION 

— 7X3 


diak drivo woes, printer interaction, 
memory loss and damage due to 
lightning or AC power line 
disturbances. 


Commercial Grade Isolators 

180-1 3 Isolated Sockets $16.95 
180-2 2 Isolated Socket Hanka, 6 Sockets 16.95 
Industrial Grade Isolators 

180-3 3 Double Isolated Sockets 115,95 
JSO-11 2 Double Isolated Banks, 6 Sockets 115.95 
Laboratory Grade Isolators 

180-17 4 Quad Isolated Sockets 200.95 
180-18 2 Quad Isolated Bunks, 6 Sockets — 169.95 


Circuit Breaker, any model (Add-CB) Add 10.00 
Remote Switch, any model (Add-RS) Add 18.00 


Æ. Electronic Specialists, Inc. 


171 South Main Street, Hox 389, Natick, Massachusetts 01780 


Tod Free Order Desk 1-860-225-4876 
MesterGerd, VISA, Arnerioan Express 
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for the name of the dealer nearest you, phone (800) 227-2-4X0, ext. 945; in Califarnia. (HOO) 772-2666. ext. 948. For more information 
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Write MicroPro, 33 San Pablo Avenue. San Rntücl, CA 94:413. 12315) 439-1200, 


WordsStar' is used by more people, 
more often,to do more things than any 
other word processing software. 


And you'll find it'll do more for you. 


The only surprise you'll get 
with WordStar is how much you can 
do with it. 

Ask Arthur C. Clarke. He used 
WordStar to write his best selling 
novel, 2010: Odyssey Two. 

Ask Osborne-McGraw Hill. 
Where the editors useit to produce all 
the books. 

Or, for that matter, ask any of 
over 400,000 others who swear by 
Wordstar's reliability when it comes to 
making fast workof the written page. 

And no wonder. 

WordStar has more work 
saving features to take the time and 
drudgery out of revising and retyping 
than any other word processing soft- 
ware. For instance, there are produc- 
tion typing features to let vou move 
columns around and merge para- 


But that's not to say you have to 
be a pro. WordStar starts off by sim- 
ply giving you a choice, and then 
guides you with menus every step of 
the way. Menus adjust to your pro- 
ficiency. And of course, what you see 
on the screen is what you get on paper. 

Then as your needs grow, 
WordStar can grow right along with 
you. With options like MailMerge? 
SpellStar* and StarIndex" to help you 
personalize form letters, correct spell- 
ing and create indexes. And with 
other MicroPro products like InfoStar" 
and CalcStar™so you can automati- 
cally insert business data and financial 
projections into WordStar documents. 

WordStar runs on almost every 
personal computer, Which means 
you don't have to go out of your way to 
find the word processing software 


graphs from different — that can do more 
documents at the touch for you. 

ofa key. Along with print —- Just take a walk 
features like boldfacing l —— E over to your local com- 
and centering to make TD puter store and ask 
any late-night typist LUORDSTRR for WordStar. You'll 
look like a pro. n |! beon the right path. 
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Text continued from page 355: 
: Divide top of stack into reg 4 
; in B087 reg set and leave result in 
; reg 4, pop top-of-stack after done 


The CHOOSE 4 macro uses two submacros: 
CHECK ST and ESC REG. CHECK .ST is called 
with a parameter that CHOOSE 4 thinks is in the range 
"ST(O)" to "ST(7)" (from ST(i)). If it is in this range, 
CHECK. ST returns a value "REG" equal to i, which is 
then used in the escape sequence, If the parameter string 
is not in this range, then REG is set equal to —1 and is 
returned. 

Once the CHOOSE . 4 macro determines that the in- 
struction is using the "ST(i)" form and determines 1, it in- 
vokes ESC__REG to determine the final escape sequence 
for the instruction. If the instruction is a real-memory 
type, CHOOSE 4 itself issues the escape-sequence in- 
struction for the assembler. 

Each of the 77 instruction macros in listing 1 is fully 
commented to specify the legal operands and types for 
that instruction, When specifying an operand fram 
memory for either the integer or real operations, the user 
program must specify the type of operand to be used. The 
instruction form should be « operation-name operand- 
type operand-address>, Valid types for integers are 
WORD, SHORT, and LONG. Valid types for reals in- 
clude SHORT, LONG, and TEMP. Only the FILD and 
FISTP (integer load, integer store and pop) instructions 


use long integers. Likewise, only the FLD and FSTP (real- 
number load, real-number store and pop) instructions use 
temporary reals. Here are two 8087 instructions that use 
operands from memory; 

FIADD WORD INT_ADDR 
; adds WORD-integer (16 bits) found at 
; INT_ADDR to top value on 8087 stack. 
; Result is left on top of stack. 


FADD LONG [BX]. TIME VAL 


; adds LONG-real (64 bits) found by indexing 
; off of 8088 CPU internal register BX plus 
; offset TIME VAL to top value on 8087 stack 


v" 
$ 


Because M8087 is designed to be as efficient as possi- 
ble, it does not contain much error-checking capability. 
Therefore, you may discover invalid operand types in 
8087 instructions that M8087 will happily translate into 
some incorrect escape sequence, The results of any such 
Occurrence are undefined. 

For example, if you try to assemble the invalid com- 
mand “FADD TEMP VARIABLE” (invalid because 
FADD can use only short and long real-memory 
variables, not temporary reals), M8087 will not spot this 
as an error, The valid operand types for all 8087 instruc- 


IBMPC-8087 SUPPORT FROM MICROWARE 


87FORTRAN/RT OS" isa tuli ANSI- 
77 subset with 80B7 extensions IL generates 
in line 8087 code allowing use of all 8087 
data types, including 32, 64 and BO bit raals 
and 64 bit integers The complete subset I/O 
is supported including Intemal and External 
Files and List Directed I/O. Exceptions allow 
the generation of recursive subroutines, 
interrupt handlers and can cause interrupis 
from FORTRAN. 87 FORTRAN/ATOS uses 
Ihe Intel large memory model allowing cata/ 
code structures which utilize the full mega- 
byle. The compiler provides direct access to 
5088 ports and supports logical operations 
on 8 and 16 bit operands nonmnally treated in 
assembly language. 87FORTRAN/RTOS is 
ideal for applications which ara number in- 
tensive or contro! hardware. 95% of all “main 
frame" size programs compile and run with 
out extensive editing, The price includes 
support For one year and RTOS..,.... $1350 


B7PASCAL/RTOS" is the most 
powerful compiler available to PC users al 
this time. Il is an ISO-Standard Pascal, with 
8087-8088 exceptions Thase make it poasi- 
bie to use all ihe 8087 dala types directly, 
while generating modules in one of the three 
intet Memory Models. Modules produced 
using diflerent memory models can be inter 
faced and linked This gives the user com 
piete control of Ihe memory modal/spead 
trade off characteristic of iAPX opu's, All 
exceptions to the ISO definition are clearly 
marked with a grey background Jn a manual 
which is a standard of the industry, and more 
readable than many tutoriats. The compiler 
makes it possible 10 cause or handle inter 
rupis. H also reads parts and performs ail the 
iseks necessary lo control IAPX-B6 hardware 
Use of 87 PASCAL guarantees you upward 
compalibility wih future Intel processors and 
languages. Includes RTOS. . oa 81350 


RTOS” — Real Time Operating System - 
RTOS is a MicroWare configured version of iIRMX-86, Intel's legendary real lime operating 
system. This DOS is entirely reentrant and providea many features found onty on maintrames II 
includes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 60186. All 


modules 


produced by the compilers or ASM-88 are combined, loaded and managed with the 


Utilities LINK-B6, LOC-86 and LIB-B6. These products make it possibla to load modules 
anywhere in RAM, and resolve external references between runtime modules Overlays with a 


single rool job are supported 


time. RTOS/ASM-BB/LINK-B6/LOC-BO/LIB-B& 


Micro 


P.O. Box 79 
Kingston, MA 
02364 
(617) 746-7341 


Ware 
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by tha linker. Binding ol -— is "nn v P or load 


, + 8500 


You Can 


Talk To Us! 


MicroWare 8087 Products 


87 MACRO” - the key to writing 8087 
assembly language routines using the IBM 
assembler, it contains a complete — of 
standard 8087 routines, . . ..95150 


B7BASIC" - includes patches dir 
BASCOM.COM, BASCOM.LIB and 
BASRUN.EXE and the MicroWare BDB7 
runtime routines ...... . $150 


87 PASCAL"/87 FORTRAN” - 
B087 libraries and IBM compiler patches, 
un g4- ee OF 
BASB7--" or PAS--BT' - tibvaries 
of BOB7 primitives which maka it possible to 
wrile assembly-like routines in Basic or 
Pascal, either for ..... K I Fe Al ow dx $50 
87FASTPAK” - includes your choice 
of one MicroWare runtime library, the 87/08 
Guide, an né vs Renee instruc 
lions... ls on wars 


an CHIP - pus pte en q LM 


87/ /88GUIDE - an — Mes pn 
wnling 87/88 code and interfa&cing Il with 


oompllers-tuli of code el rung! ,. $30 
SuperSof Fortran, i e , 340 
SuparSoh B? drivers | -T- ' 50 
MATRIXPAK -0a -.. -..-.-)--.--- 150 
Microsolt Fartran 2.0 ,, TIT 34D 
Microsoft Pascal 2.0 .............s. . 340 
Microsoft Business P—— i 495 
Microsoft C Camplier,. —., , 450 
EUCBE, cases itt tes ete 345 
BAK Ram sets.. i e4 
STSC APL*PLUS/PC . — | 0. 996 
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LSI 11/23 PLUS COMPUTERS 
WITH UP TO 4 MEGABYTES RAM MEMORY 


Cl-103 DESKTOP COMPUTER — Complete computer system enclosed within a VT10G video terminal with 
LSI 11/2 and 64KB Memory ........... — —— —————— — $3100.00 
With LSI 11/23 and 256KB Memory "ohm ee h3À 9 hh m hà hh bài ykyth tahr krer ti werir eetere t $4100.00 
With LSI 11/23 PLUS and 1 Megabyte Memory .,.... osse eeenaohe oararhoe eese toe ran $5395.00 
CI-11/23 AC LSI 11/23 CPU with MMU, - oe RAM "o v supply, € cmm. v ma rom 
mountable chassis .... $2675.00 
Same with LS] 11/23 PLUS and 1M abyte Memory ——— Ir — — ÜÁ $4395.00 
CI-11/03 LK LSI 21/2 CPU with 64K byte RAM Memory. Raaen supply, fixed and floating point instruction set 
(KEV11) and 8x4 backplane in a rack mountable chassis ———! $1845.00 
CI-520 10 Megabyte Winchester with 2 Megabyte 5%" floppy RXO2/RLO? « or r RX50/WD50 emulation .... $3995.00 


256KB TO 1 MEGABYTE OF MEMORY ON A DUAL WIDTH CARD 


e On board parity generator with CSR 
e Addressable as a contiguous block in 256KB increments 
e Battery back-up mode 
SINGLE QTY. PRICE: 256KB Pee oc 8h 6 Ro o o e b b on Pe ee R8 3 eRe OEE EE HEE REE ER RH UM $ » 69 »A M $ 595.00 


CI-1240-WF 42 Megabyte Winchester disk system with controller CI-1220-TF Dual drive, double density, double sided, ZMB 
and 2MB floppy backup ........,.., $6995.00 capacity floppy plus DMA LS! 11 controller 
occupying 3%” of vertical space ... $2695.000 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas e Westlake Village, CA 91362 
Telephone: 213-991-2254 ® TWX 910-494-1253 CHRISLIN WKVG 


LSI and DEC's are trademarks of Digital Equipment Corporation 
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From Computer Plus to YOU... 


PLUS after PLUS after PLUS 


Model 100 
Model 100 BK 5579 
Model 100 24m 1435 


ml 
Maca! rv 448 3549 
Moda ry Sak 
20h B 05212 c 1159? 


Colas Compuler tài $175 
wità£ tz) baric 1255 
w:32K Ex! bone 1345 


Okkdolà K2A 1399 


Obdan 92 4310 Col Compulei Duk Cre 


Drwa07329 .— Drvp 41235 


Smith Corona TP 
Desay Whaat 3475 


BUY DIRECT Gor PREETor tol ntonmaucn 


CÜMPUTERS 
blachin id iut t Dips 
Model (2 544 7 Cree 
Mincha IY 36 PENTES 
hm Hy OK Day Are il 

JOu 6 Ei212c Debt 
iver Depa FAP lip bo wW 
Smi Gwena DPI Dady WRaar 


DER DNE 
25 Modem soc RS howe ty iLO 
uncon d 


RE DC 1200 


Coco f Hw DOS 
M arr 
TOLL F 

1-800-343- 8124 


com 


FQ bos 924 


ABO Ging Sire el US 


idle lon Mantai wu "nt pijat 
$3 "ge co ong 


We have (he fowesl possible 
Fully Warrantead Prices AND 

a lul! complement of Radia Shack 
Saltware. 


CREE T.E- 


In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modificatians 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141 


360 Augus: 1983 © BYTE Publications Inc 


tions are documented in the comments of each instruction 
macro shown in listing 1, They are also documented in 
Intel's Numerics Supplement guide. 

In order to get a feeling for how the 8087 code is put 
together, let's look at a simple example, Suppose we have 
three variables x, y, and z previously defined (where x, y, 
and z are actually memory addresses to numbers stored 
in memory). Let x be a short-real value, y a word-integer, 
and z a long-real. Suppose that we wish to calculate the 
following: 


BHO Cw 


One solution is 


FLD LONGz  ; Load z into 8087 stack (TOS) 
FISUB WORD y  ; Subtract integer y from z, leave 
; TOS 
FSORT ; Take square root of x—y 
FLD SHORT x ; Load short-real x 
FMUL  ST,ST(0  ; Multiply by itself to get x-squared 
FLD WORD y ; Load word-integer y 
FMUL  ST,ST(O) ; Get y-squared 
FADD ; Add x-squared to y-squared 


FLD SHORT x 
FIADD WORD y 


; Load short-real x again 

: Add word-integer y to x 

; Divide (x+y) into (x' 4- y?) 

; Add result to J(z—y). 

; Store result back as short-real x 


FST SHORT x 

It is important to stress at this point that this series of 
instructions is now available at the assembly-language 
level because of the M8087 package. What has happened 
is that many high-level functions usually reserved for 
languages such as BASIC or Pascal are now available for 
easy use by the lowly assembly-language program. 


8087 Synchronization 

The final topic that we must look at relates to the 
CHK. CONC macro in listing 1. This macro lets the user 
turh concurrency checking off to allow highly parallel 
computations to be performed when desired or turn it on 
to safeguard the user from unsynchronized data 
references, 

Because the 8087 NDP is a separate processor, it and 
the 8088 CPU can run in a true parallel processing en- 
vironment. The user program can issue a task for the 
B087 to process and then proceed to do some other 
(unrelated) work until the 8087 is finished. But this very 
freedom results in some dangerous computational situa- 
tions. 

You must be very careful when allowing the 8087 and 
the CPU to run simultaneously not to allow the CPU 
code to interfere with the 8087 working on its task. The 
big problem comes when both the 8087 and the CPU wish 
to update the same variable. Access to that variable must 
be controlled so that one processor at a time has exclusive 
rights to it, and the desired sequence of accessing that 
variable is achieved. 

To aid the novice user of the 8087, I have included the 
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OF ALLTHE THINGS 
YOU BUY, 


HOW MANY ARE 
GOOD ENOUGH TO BE 
WARRANTED 5 YEARS? 


Few disks stand the test of time. threshold of your system. And Dealers. Software houses. 
Because few are built to the built to exceed all industry Check our prices, services and 
precision standards or certified to specifications including those of specifications. We offer 
the critical levels of Omni's ANSI, ECMA, ISO and virtually duplicating, formatting, private 
complete line. every drive manufacturer. So you labeling, small minfonuees. fast 
Each Omni disk is rated for 12 can count on them for the long delivery and copy protection 
million passes without disk- haul. We guarantee it. schemes on disks for virtually 
related errors or significant wear. Call toll-free (800 343-7620) for any system. 
Each is certified error-free at a your nearest dealer. In Mass., call 
minimum of twice the error- 617 799-0197. 

Omni Resources, 4 Oak Pond Ave., 


Millbury, 


THE DISK GOOD ENOUGH 
TO BE WARRANTED 5 YEARS 


Interchanging Real-Value Formats 

Real numbers are generally stored in a three-field binary 
format similar ta exponential or scientific notation, One field 
is a sign bit (signifying whether the number stored is positive 
or negative). The second field is the significand field (also 
called the mantissa), which stores the number's significant 
digits, The third field is the exponent field, which contains 
the value of the exponent of the real number. The sizes of the 
significand and exponent fields vary as the number of bits 
used to store the value in varies, 

Unfortunately, while the 8087 NDP hardware and the [BM 
PC software both use the same basic approach ta storing real 
numbers as described above, they do not use identical for- 
mats. This means that a real number entered from IBM 
BASIC or Pascal cannot be directly moved into the 8087 and 
used for computational purposes, Numbers must be 
transformed from IBM to 8087 format and then, after all 
computations are finished, concerted back from 8087 to IBM 
format. 

The differences between the two formats are in the way 
that the three fields of the real number are stored and the 
treatment that the binary exponent receives. For a 32-bit 
short-real number (the size used by BASIC and Pascal), both 
8087 and IBM formats designate 1 bit for the sign, 8 bits for 
the exponent, and 23 bits for the significand. The IBM format 
places the 8-bit exponent in the first byte by itself, the sign bit 
in the first bit of the second byte, and the 23-bit significand in 
the remaining bits. This scheme makes manipulation of the 
exponent byte easy to do in software. 

The 8087, concerned with maximizing the processing of 
these numbers in hardware, places the sign hit in the upper 
bit of the first byte, the exponent gets. the remaining 7 bits in 
that byte and the upper bit in the second byte, with the 
significand getting the rernaining 23 bits. 

[Editor's Note: Both real and integer numbers in Intel for- 
mat are read from the byte with the highest address to the 
byte with the lowest address, Thus, given a 32-bit real 
number in bytes n through n+3, the "first" byte talked about 
in these paragraphs is byte n--3, the “second” byte is n+2, 
and so on. . . .G. W.) 


CHK | CONC macro in M8087. Basically, this macro is 
called from CHOOSE__4 and INT. SIZE whenever any 
external variable reference is made by an B087 operation. 
It includes a user-settable flag (named AUTOSYNC) that 
determines whether CHK__CONC will do anything or 
not. 

If the AUTOSYNC flag is set (i.e., has a nonzero 
value), then any call to CHK_CONC will result in a 
WAIT instruction being inserted immediately after the 
8087 instruction that accesses the externa] variable. This 
forces the 8088 to wait until the 8087 instruction is fin- 
ished, thus ensuring exclusive access to the variable by 
the 8087. The AUTOSYNC flag is set by default and must 
be explicitly cleared (simply by inserting the line " AUTO- 
SYNC = 0” anywhere in the assembly-language source 
code) to disable the forced concurrency. 

If the user knows that no problem will exist between 
the 8088 CPU and the 8087, then the AUTOSYNC flag 
should be cleared. This saves both memory space (a 
WAIT instruction takes up a byte) and execution time 
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Thus, to move a number from IBM format to 8087 format, 
we must save the sign bit of the number (from bit 7 of the sec- 
ond byte), shift the first byte right one bit with the lowest bit 
being placed into the upper bit of the second byte, and then 
placing the sign bit into bit 7 of tha first byte, Converting 
from 8087 to IBM reverses the operation. 

Finally, converting between the [BM and 8087 formats re- 
quires changing the exponent field tn a way called biasing. 
The two formats are slightly different in their requirements, 
The differences lie once again in the fact that the IBM-format 
real numbers are set up to allow easy use from software and 
8087-format numbers are optimized for hardware manipula- 
fion. 

The 8087 format biases the erponent by adding a bias 
value to the true exponent, The size of the bias exponent 
depends on the type of real number being used: a short-real 
number adds a bias value of 127 (decimal), a long-real 
number uses 1023, and a temporary-real number uses 16,383. 

The IBM format uses a different biasing scheme, the end 
result of which is that the IBM format exponent is 2 greater 
than the 8087 format. To convert from the IBM to the 8087 
format, subtract 2 from the exponent. Add 2 to the exponent 
io go from 8087 fo IBM format. There is one exception to the 
conversion processes. The real number 0.0 is stored as all 
zeros in both formats. 

Listing 2 contains two assembly-language routines that 
convert short-real numbers from IBM to 8087 format 
(C__IBM__8087) and vice versa (C_8087__IBM). These effi- 
cient conversion routines require less than 20 microseconds 
ta convert a short-real number, Similar routines are easily 
implemented for long-real-number conversions (however, 
IBM's Pascal does not use double-precision real numbers). 

In any user-application program, it is the user's respon- 
sibility to keep track of the current format of any number. 
Usually, the numbers need be converted only when they are 
input from the user and then again when they are output to 


the user. Most intermediate steps can leave the numbers in 


8087 forniat. 


and allows exploitation of the parallel processing 
capabilities of the 8088/8087 system. 


Performance of M8087 

So how well does M8087 work? Well, it works very 
well from every point of view except assembly time. 
After a little practice, the B087 mnemonics become sec- 
ond nature (much as the standard 8088 assembly- 
language mnemonics). However, the lengthy macros that 
M8087 uses can significantly increase the time it takes to 
assemble an assembly-language file that uses 8087 
mnemonics. But let me reiterate that this is a one-time 
cost that occurs only when you create the executable 
object-code file (which runs extremely fast). 

[ created several short utility programs needed to use 
the 8087 in the IBM PC. The first, explained in the text 
box "Interchanging Real-Value Formats" and given in 
listing 2, converts real-value numbers between the slight- 
ly different formats used by IBM software and the 8087. 


Text continued on page 372 
Listing on page 366 
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Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph- 
ics database program specifically 
designed for the personal computing 
environment. STATPRO " provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro- 
gram! STATPRO requires no pre- 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man- 
ipulation, statistics, and graphics 
power of STATPRO. 


STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searching 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 


Statistics Modules Menu 


A) DESCRIPTION 
B) REGRESSION 
C) ANOVA 


D) TIME SERIES 
E) MULTIVAR 


(ESC)) Exit to Master Menu 
Choice — >| | 


Transformations and over 400 
conversions are available. You can 
place the results of these transfor- 
mations into the same field or any 
other field in STATPRO's database. 


STATPRO is a trademark of Wadsworth Electronic ———À Apple isa 
o 
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The most com 
statistics arid graphics 
ever developed fo 


prehensive 


STATPRO offers a comprehensive 
collection of statistical procedures. 
The statistics component of 
STATPRO contains a multitude of 
rocedures, grouped into the fol- 
owing modules: 


Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 
Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 

Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal pe size 
and non-parametric ANOVA. 


Time Series: Moving averages, 
multi-stage least squares, fitted 
popu and trig functions, 
additive and multiply forecasting. 


Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis- 
criminant function, multiple con- 
tingency, and canonical correlation 
analysis. 


STATPRO provides graphic 
representation of your data in 
minutes. 
STATPRO graphics plot al! the 
results of your STATPRO statistical 
analyses including scatter, triangle 
regression, and box plots; pie- 
nternational 


usiness Machines, Corp. 


and sophisticated | 
database workstation 
¿the personal computer. 


7 


charts, histograms, and dendo- 
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can also edit using paddies, 
joystick or special graphics com- 
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 


You can save your graphics on a 
disk for a multiple color “slide 
show” presentation, or print them 
out through a variety of compatible 
printers. 


STATPRO documentation wraps 
uP the package. 

Although STATPRO software is 
essentially self-documenting, com- 
plete print documentation is pro- 
vided. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 

User’s Guide for each STATPRO 
component. 


STATPRO currently runs on all 
versions of the Ap le® II personal 
computers. It wil! be available for the 
IBM" PC in September. 


To find out more about Statpro: 
The Statistics and Graphics Data- 
base Workstation, contact your 
lacal dealer, or 


Call us toll-free at 


800-322-2208 


In Massachusetts call (617) 423-0420. 


You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 


T J| Wadsworth Electronic 
TH Publishing Company 


Statler Office Building 
20 Park Plaza, Boston, MA 02116 


islered trademark of Apple Computer, Inc. IBM is a registered trademark 
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The Ultimate Peripheral for your IBM PC from MBI 
MONTE CARLO™ GT" CARD 
Five Functions — Memory/Serial/ParalleVClock/Joystick 

» Up to 1 Megabyte Expandable Memory 

* One IBM Compatible Centronics Parallel Port 

» One IBM Compatible Asynchronous Communication Port 

= Clock/Calendar (Battery-backed) with Alarm 

* Dual Port Joystick Interface 
* Future Upgrade callie Direct Connect Modem 


NEW from MBI: 

Monte Carlo" Quatro" 

Sama leatures as dae GT, po E tha Vh peus ee 
bas. * 8 $489» .u7m. Wo hs Kw Wu Ww 4 à $9 4 à € 5 ho * "o a € € jh 9 A BÀ à 32 W e. h & ALL 


MAYNARD ELECTRONICS 
PC aeos UR ER 
Parallel Port ........uuueesesse $^ RETO QE E 
With Serial Port. ...........ue.. 


-C — MAGIC 
Yu edd "Ede Screen Du 
a 
Print Spooling up to reco n apa even 


QUADRAM CORPORATION 


Quadboard: The memory board for the IBM featuring: 
« Fully Ex — from 64K - 256K 
* Parallel 
. Eyre (RS232) Serial Port 
* Clock/Calendar 


* RAM Disk Drive .. 
Microfazer: 

* Buffering from BK - 64K (4 - 32 pages of text) 

* Printer & Computer Independent 

+ Parallel/Parallel; Paralle/Serial, SurisiSeral available 


PRINTERS 
C.itoh Printers: 
Prowriler | Parallel ..,.............. $ 3789.00 
Prowniter | Serial - -< -- Nen P $ 499.00 


Prowriter I Parallel ..,..,..,........ S 

Prowsiter Il Serial . ..,............. $ 699.00 
Okidata: 

Microline 92: 160 CPS bidirectional with 40 UM 


correspondence, BO column ..... stor 
Microline 93: 160 CPS bidirectional with 40 CPS 
correspondence, 132 column . . $899.00 
Pacemark 2350: 350 CPS bidirectional 2 color 
edel $2099.00 
ara * k Li ) wow P À how how Pu bow v | í 
Seal esse . ve sero $2198.00 MONITORS 
Pacemark 2410: Amdek: 
Parallel «OE LAA $2399.00 | goor | 
P p | E LLCICU M a ee S — 0 na 
d Tod Amber 
Call for prices on all Okidata Printers! Lo Res Green 
n i Hi Res Green e 
F d'$e 
IDS Prism: aen 
: RT. 1212 Color Composite 
parva N xc n 7,1209 RGB Hi-Res Color 
Va denim or Senal $ 549.00 VM. 121 17MHZ 
New Gemini 10X. improved throughoul! Taxan: 
120 CPS, Parallel E SCALL Amber 
NEW! Juki: Princeton Graphics 
L Q, 18 CPS, Parallel SCALL Outstanding color for IBM 


.. SCALL 


LIEN & $219.00 
€o* $ 5 9 à bn» * 9 * b S € à eeu & 2225s 3248.00 


$CALL 


wei bef iwi db ba È ea pw + eye +4 A S$CALL 


* Compute while you print!.... Ob a OGL XOT. TM SVALL | 


PRODUCTS FOR THE IBM? PERSONAL COMPUTER 


TANDON DRIVE SPECIAL 


ONLY $245.00 


SEIMANS DISK DRIVE 


Double Sided/Double Density; 


320K Bytes of Storage 
ONLY $245.00 


SHUGART HALF 


HEIGHT DRIVE 


Shugart Quality now avaiable for your IBM 


T & G Products: 


Light Pan t> p +e ee dg bonor eR on Foo d 3a n 0n "va ee c re EE 


oe saparan 


" F Fw m E Tow tow ow wood» wow ow ood owmoiocw 


ONLY $245.00 
ACCESSORIES 


* LI hb hy. 4 b * LE 9 pa 44o [2 2 


5. 
5. 


444 bd tt awe he iw 


39. 
14. 


* + «er 


$ : 
+7 - -* .$ 
E 
3 


*oà wor 


SOFTWARE 

Ashton-Tate: Sorclm Software: 

D. Gase Il atte a a a $475.00 Supercalc r. cveseuvee 9198.00 
Continental: Superwritet ... .. ... . $298.00 

Home Accountant Plus .-. $ 99.00 Speilguard....... .. + $148.00 
Infocom: Litetree Sy - 

a*e@ous as TET S Cn Volkswriter tebe rp +t etwrne $149.00 

. SIaICTOSS ns 24.2200 -. s. SCALL Visicorp: 
MicroPro: 256K Visicalc .......... $185.00 

Wordstar .........0.,.+ $329.00 i a $185.00 

Mailmerga .....-....... $158.00 Peachtree: 


. $299.00 - 


$499.99 
$145.00 
$159.00 


paces ALIG ees , SCALL 


. PERIPHERALS FOR ALL COMPUTERS 


D.C. Hayes: MODEMS 
Smart 960 iau: narren vs $259.00 
Smartmodem esroonucvaee DAUS.DD 
Smartmodem 1200 Baud . cocci DORDAUD 
Smartcom LD sewed wan eaecu vnc d a e Me 
Novation 
J-Cat RS232 Direct Connect... ..... $119.00 
Smart Cal 1200 Baud .....0 005 cw nee $455.00 
Applecal ll (Apple) ..,......... =- . $289.00 
“U.S. Robotica: 
2 ypar warranly l 
300 Baud ...... .. ap eel ein nen 1r 5 0 
1200 Baud . Takes 2... $479.00 
Pasai -ibli heh iedera SCALL 
DISKETTES 
"Kangaroo: 


The disks with the jump" on tha competition. 


Outstanding value with library case and & ten year 


lite 
5'4" SS/DD (Boxes of 10 1 99 5821.95 
5'4" OSOD (Boxes of 10 saxa, $20.95 
*NEW! The '6-pak': 
5'4" SS/DD (Boxes of 6} ....... $14.85 
5'4" DS/DD (Boxes of 8) ..... $13.85 
"Dysan—ocutstandingly low 
5'4" SS;DD (Boxes of 10) . $31.85 
5'4" DS DD (Boxes ot 10) .. . . .. $39.95 
Verbatim: 
5'4" SSOD (Boxes al 10) — $23.95 
5'4" DS DD (Boxes of 10) $43.95 
Elephant Diskettes: ' 
5"4' SS DD (Boxes of 10) $22. 95 


5'4 DS. DD (Boxes of 10) 
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VYVNVNVNVNVNVXTXTXVTVTVTNVTXVTVTVTVTVTTVÀAAVAÀ 
PRODUCTS FOR THE APPLE® COMPUTER 


MB! APP ith v] m Visid 
orks wit aster and Visidex Mountain Gompaier mode. SOFTW 
Basic and pascal operation complete with datebook software . .., $ 79.00 APPLE SO ARE Ram Cards: 
MBI VIP CARD Continental: Microsoft 16K .......... $ 78.00 
Dual Port Parallei/Serial Graphics Card... ............00 00400 ..» $119.00. | | Tha Home re ui .« $ 54.00 | CP/M for Ap 
Use ASCII Express The Professional 4.0 to simullaneously transfer data Silicon Vall Microsoft 280 Card ...... $268. 00 
from modem to printer using the VIP Card. Word 9.00 Advanced Logic ......... $CALL 
ASCII Express (The Professional) .. .......... HOW ee ke Lis! Handler" SeERÉ rere A ME Kensington System Saver . $ 69.00 
newnre: 
DB Master BU P. ss. $159.00 " Joystiee TT S ' 
WORD PROCESSING SPECIALS DB Utility 1,2, 3 ..... ea. $ 69.00 Selec-A-Porl .......... $ 44.00 
Online: Visico = sione Pacas sasraanren $ 29,00 
| | i . (raft: 
Scraanwnter . *isvvà-u-tv5*ut DERRE EÀbÀbnUc49ktés»k4db0t4y) eee ,.SCALL | Joysticks ...... "m , § 498.00 
Tha Professional .......... s. ce rrr nnn Tuis rs cT. d SCALL | Game Paddles ......... 00 
Silicon Valley: Visitrend’Plot TT .. $229. BO Column Cards: 
Format Il .......... ee eh +) eee ee eee ee MEANEEb Videx with Soltswitch .... $279.00 
DRIVES FOR YOUR APPLE 
— 
pois ad, reliability with 40 data storage tracks ........ Rana: 
A. ers exactly twice the storage capacity ol the Apple Disk E ' SCALL Elite I: 40 track SCALL 
Fourth Dimension: Elite Il: B0 track Wo B o 9$ 2 $9 Ww" 9» " B V N » M B9 NP oS No* d h kk khk ko wa hb LEM "1 & * & 55 k à -» h rw SCALL 
With Controller Card ...........s.. "Fe crpeQE ees PER. SCALL Elite Ill: 160 Ir E, s Soo Ee oid tel ee tae ^s ALL 
Without Controller Card ,.... ——— re ES i S opc SCALL 4 ac 44 .w-ecc RE EI r:srchr((diosctilinen tote EBEN 
For 24-hour/7 Days a Week Ordering & Product Information, Product Information & Order Lines: 


ü TM 99 303) 279-2848 or (800) 525.7877 
Call "COMPU-LINE "" our Computer Modem Line mal Service & Order Js RE (303) 278-8321 


its NE 1-303-279-4218 ORDER DEPARTMENT: 1019 8th St. Golden, CO 80401 
Apple lle* Commodore 64: 'The personal computer with professional power' 
| m ihesa standard Features: Columbia 
"nune | * 64K RAM memory | 
* Typewriter-style, full ASCII - Typewriler style keyboard wilh 8 funclion kays Data Products 


keyboard, upper and lower » Advanced graphics P Te 
case, and auto-repeat feature. | . protesc: x | ersonal Computer 
» Becca recaps (B-bit Professional sound and music 


CPU) 
* 64K bytes HAM memory 


* 16K bytes ROM, whichincludes | NE 
guage Pasoh BASIC IT | Columbia Portable Computer NEC APC 
- Color graphics and sound ‘The very personal computer NEC's finest 
capabilities F ing: i e 
| - Sevan VO expansion slots uly EM PC compatible business computer 
* Back panel designad for AE © 128K RAM only available at 
connectdisconnect, using D- ii. « E 
style connectors * 2, S4 haif haight drives our retail stores. « IBM PC Compatibility 


. Tonnes of dollars worth of free software | * 8 Expansion Slots 
|* Two RS232 Serial Uer 
* Centronics Printer Port 
* Double Density Floppy Disk 
Controller 


s ee +.» « SCALL | * 9 grean or amber screen i * 16-bit 8088 Processor 


NOW CARRYING: 


endis Panasonic JA-200: * 128K RAM Standard Memory 

DEN o ALL THIS BUILT IN: CALL FOR PRICING AND 

| IBM* : ed cn INFORMATION ON THE 

Personal | + Auto repeat keys/Function keys:Separate cursor contol pad foe gi hoe 
Computer Pe in COMPUTER! 


drei Tha Personal computer, extremely versatile. . . Franklin Ace 1000 
* 2 Tandon TM-100-2, Otfers: 
Dn = . 
. Vise id otc Computer-Line is NOW OPEN r GAK Momom case 


7 Days a Week! 


Product Information & Order Lines 
Mon.-Fri. 7 a.m. to 8 p.m. 
Sat.-Sun. 8 a.m. to 6 p.m. 


(Mountain Standard Tima) 


* 1 color graphics card | 
Slimune drives and hard disk 
drives configurations are availa- 
bla upon request. 

Call for pricing 


on all IBM" Systems. 


display 
* Apple Mie compatibility 
* more space betwean 
expansion slots and internal fan 
aid cooling ......-.. SCALL 
Call for prices on 
Franklin Ace 1200! 
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PRINTS LIKE A DAISY...COSTS LIKE A MATRIX. 


Integral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features Maisey™ printing. 
Maisey printing is a technique that 
allows you to produce correspondence- 
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much faster speeds, 
How fast? With Microprism Printer’s™ 
dual speed capability, you can output 
at 75cps in correspondence -quality 
and 110cps in high-speed data mode. 
And it also features sharp, high-density 
graphics in an 84 x 84 dpi format. 
You'll get cleaner, crisper output 


than you ever thought possible in a 


single pass. 
Other standard features of the 
Microprism include proportional 


spacing, text justification and, of course, 
software compatibility with our more 
expensive Prism Printer™ line. 

The Microprism Printer is the 
perfect system mate that can handle 
all of your printing requirements... 
it's the best of both worlds. So if 
you've been waiting for the price of 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Microprism Printer from 
Integral Data Systems. 

Stop in at your local dealer today 
and ask for a demonstration. If you 
need the name of the dealer nearest 
you, call us toll-free at (800)258-1386. 

Or write Integral Data Systems, 

Milford, NH 03055. 


MICROPRISM™ - JM Data Systems, Inc. 


Circle 206 on inquiry card. 
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YOU WANTED B 


/ 


YOUR QUARTERLY TAXES ARE DUE ON FRIDAY, 
BUT YOU'RE STILL DOING LAST WEEK'S PAYROLL. 
Today, even the greatest entrepreneur can feel WITH THE BOSS, YOU'RE THE BOSS AGAIN. 


that he works for everybody but himself —the IRS, The Boss Business Software Products are com- 
the landlord, the banker, even the janitor. patible with most hardware systems. Call Balcones 
WITH THE BOSS, YOU'RE THE BOSS AGAIN. pd; GT to learn more about making 
Business and computer experts agree the key yourself the Boss again. = 
to solving your business problems is the choice of | DYES, Send me more information on The Boss. | 
software. Hardware equipment selection is second. NAME 
To be competitive today means handling large COMPANY 
amounts of information quickly, To be on top ADDRESS 
tomorrow means managing much, much more. CITY STATE ZIP 
The Boss Business Software Products are com- PHONE 


| | 
| 
| | 
| | 
prehensive business software programs which get | TYPE OF BUSINESS | 
you information you need, as you need it, when you | For more information call toll free: 1-800-531-5483. | 
need it and the way you need it. You know your | e | 
financial picture at every moment. You don't have to Setors 
wait to close out the books at the end of every month. 

The Boss takes care of all your business needs, | Balcones Computer Corporation | 
your financial accounting, payroll, inventory and à 5910 Courtyard Drive | 
time billing. Austin, Texas 78731 | 


THE BOSS BUSINESS SOFTWARE PRODUCTS 


ISIT 


Wherever it is, we want it. Maybe, just maybe, we're 
searching for your program, but we'll never find it 
unless you call us. 

It has to be good, though. Because we're the 
Software Guild", an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith" label. Hundreds 
of titles have already been licensed to the Softsmith 
library. But they're only the beginning. Our goal is to 
have the best program in major categories on every 
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popular machine. Of course, we can't do it without you, 

If you're a program author or publisher, The 
Software Guild offers some distinct professional and 
monetary advantages. 

First, you devote your time to what you do best: 
programming. You can leave the manufacturing, 
packaging, documentation, distribution and customer 
service to us. 

Second, our revolutionary retail merchandising 
system will put your program before the public through 


the normal computer and software stores, plus record 
outlets, department stores, book shops, and more 
places where software has never before been available. 


Third, is royalties. Wider distribution means more 
substantial royalties. And, your Software Guild 


royalties start to accrue when the dealer makes his pur- 


chase in quantity, so you aren't left waiting while 
money trickles in. 

Fourth is flexibility. We do not insist on the 
exclusive rights to your program. You can deal with 
other publishers and distributors, or market your pro- 
gram yourself, while it is in Softsmith distribution. 

We know you're out there, working and dream- 
ing, and we want to help make your dream come true. 
Our full staff of professional evaluators are waiting to 
review your best-seller. 


Circie 362 on inquiry card. 


So call us, wherever you are. 

Contact Regina Roberts at (415 5) 487- 5200. 
Or write: r^ ^ 

The Software Guild ae | 
2935 Whipple Rd. | P 
Union City, CA ota F ee, 


(415)487-5200 
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8087 Status-Word Utilities 

The 8087 comparison operations look at the top stack ele- 
ment within the 8087 and compare it with some other 
operand or test it {i.¢., implicitly compare the top-of-stack 
with 0.0), The 8087 has an internal status word that can be 
accessed (via the FSTSW "store status word” instruction) by 
the 8088 CPU to determine the results of the comparison 
operations. The 8087 status word reflects the overall condi- 
tion of the chip. 

It should be made clear at this point that the 8087 NDP and 
8088 CPU do not share registers, You cannot move the con- 
tents of an 8088 register directly to the 8087 stack or vice ver- 
sa. To move a value from an internal 8088 register (perhaps 
containing a 16-bit word-integer), you must move that value 
into some temporary location in memory and then load it in- 
to the 8087, To examine the internal status of the 8087, you 
must store the status word into memory using the FSTSW 
operation, then move it into the 8088 CPU internal registers 
for testing. 

The main use of the status word is for conditional branch- 
ing (Le., to test a register or registers and branch to a certain 
code depending on the value of the register or the com- 
parison of two registers), Table 2 shows the different inter- 


(2a) 


C3 CO Result 
(Bit 14) (Bit 8) 


0 ST is positive and nonzero 

0 ST ia negative and nonzero 
ST is zaro (+ or —) 
ST is not comparable (i.8., it is a NAN or 
projective æ) 


(2b) 
C3 co Order 

(Bit 14) (Bit 8) 

ST> source 

ST« source 

ST = source 

ST?source 


pretations of the 8087 condition-code bits of the status word 
for the three comparison instructions; NAN means “not a 
(valid) number." Conditian-code bits CO through C3 are bits 
8, 9, 10, and 14 of the status word. 

Listing 3 contains four subroutines that provide access to 
the 8087 status word and return to the user some indication 
of the internal state of the 8087. These routines are a great 
help in debugging prograrns during software development 
because they provide a "peek" into the 8087. 

The first of the four routines, CHK87, ts designed to be ex- 
ecuted immediately after an 8087 test or comparison opera- 
tion is executed (see FTST and the FCOM variations of in- 
structions in table 1). This routine will return an indication of 
whether the comparison/test returned "equal to," "greater 
than," "less than," or "no order." The condition-code bits CO 
and C3 from the 8087 status word are used as defined in 
tables 2a and 2b to determine these results. 

The EXAM87 routine executes the 8087 FXAM instruction, 
which examines the top stack element. The 4 condifion-code 
bits (CO to C3) in the status word are set according to the 
rules set out in table 2c, EXAM87 returns the value (0 to 15) 
under this interpretation of the condition codes. 


(2c) Condition Code 
C 


C2 1 
(Bit 10) (Bit 9) 


CO Interpretation 
(Bit 14) (Bit B) 

+ Unnormal 
+ NAN 

— Unnormal 
— NAN 

+ Normal 


0 
D 
D 
D 
0 
o 
D 
D 
1 
1 
1 
1 
1 
1 
1 
1 


ait tt - C3 CD OQ mk at HA oH OOO CG 
—4~Oo---s0O0O2=00=—-o6 
— Oe OF - O- O23 OF - 0-= 0-4 0 


Table 2: The 8087 condition codes and their interpretations. Each bit ts described in terms of its position within the 8087 


status word, 


Text continued from page 362: 


The rest, explained in the text box “8087 Status-Word 
Utilities" and given in listing 3, give four needed utility 
routines that let the 8088 CPU interact with the 8087 
status register. 

Some things can be done to M8087 to speed up its use. 
First, avoid entering all the comments found in listing 1 
into the M8087.MAC file. This saves both disk space and 
a great deal of assembly time (comment lines slow down 
the assembler). I have included fairly detailed comments 
in listing 1 for the reader's sake. The version I actually use 
has had all the comments removed for maximum perfor- 
mance, 

Another way to speed up M8087 is to remove the 
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lowercase support features included in the CHECK. ST, 
CHOOSE 4, and INT..SIZE macros. For every 
operand memory type and "ST" use, these macros check 
for lowercase and uppercase versions of the same string. 
This is a nice feature, but it does cost in assembly time. 

Implementing the above suggestions cuts the disk file 
size of M8087 from around 20K bytes to 6K bytes. The 
speedup of the reduced file is dependent on the percent- 
age of instructions in the program that are 8087 opera- 
tions, but the above modifications can cut assembly time 
by as much as half. 

The IBM Macro Assembler recognizes the "real" con- 
stant type. It lets you include a value in decimal scientific 


Would yau like the opportunity to discuss your 
software or software development skills with major 
publishers looking for product and development 
assistance, venture capitalists looking for investment 
opportunities and agents looking for software developers? 
At The Great American Software Contest you can do all 
that and compete for prizes worth up to $10,000 at 
the same time! 

In addition, you'll spend the day before the exhibit 
in seminars with software market analysts from TALMIS — 
the same people consulted by IBM, Atari and other major 
companies for information and advice. They'll tell you 
what it will take to sell software yourself; how you might 
work with an agent; what publishers and venture capitalists 
are looking for; what to watch out for when negotiating 
contracts, how the software market is changing and more 
important selling tips. 


Enter 


—— i 


ERSESE 


^ fel Yo Ir 
Software 


TO MAJOR PUBLISHERS! 


We've tried to make this conference as inexpensive 
for you as possibie, You won't need any fancy booth or 
signs. Curtained booths are available for chose with 
top-secret programs. Just Oring yourself, your micro- 
computer and your unpublished software. The cost 
for you to compete for prizes up to $10,000, learn the 
ropes of software selling and discuss your products or 
talents with publishers, agents and venture capitalists is 
$195 plus $15 for electricity (that’s less than it costs us.) 
Special hotel rates are available. 

Space is limited so call today to enter The 
TALMIS/InfoWorld Great American Software Contest. 
And get busy on that software — the publishers are 
waiting for you! For more details contact Master 
Plans Conference Management, 111 E. Chestnut St., 
Suite 24F, Chicago, IL 60611: (319) 944-1711. 


Nov. 1-9 


Boston Park Plaza 
Boston, MA 


One $10,000 Grand Prize 

Five $3000 First Prizes in category 
Five $500 Second Prizes in category 
Ten $250 Third Prizes in category 


* + $30,000 | N PRIZ A 


Affiliates of International Data 


Circle 377 on inquiry card. 
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More on the 8087 

For more information on the 8087 and how it works, sez 
the text boxes in this article, the article "The Intel 8087 
Numerics Processor Extension" (April 1983 BYTE, page 
154—in particular, see the text box on 8087 binary arithmetic 
on pages 174 and 175), and Intel Corporation's Numerics 
Supplement to the 8086 Family User's Guide. For more infor- 
mation, contact the source below, . 


M8087 on Disk | 

A disk containing both commented and uncommented 
versions of the M8087 macro file is available on a standard 
IBM single-density format 5%-inch floppy disk. For more în- 
formation, contact 


Field Computer Products 
909 North San Antonio Rd. 
Los Altos, CA 94022 

(415) 949-3457 


notation such as "27.24E—2" in your program. It 
assembles this into a 32-bit IBM-format binary real 
number, This is a handy feature and, when used with the 
conversion routines from listing 1, can be used in 
8087-based computations, 

The main task remaining for an assembly-language 
programmer wishing to use the 8087 is to write a couple 
of routines that will convert real numbers into their 


ASCII (American National Standard Code for Informa- 
tion Interchange) equivalents (and vice versa). This will 
let you enter and display real variables from an assembly- 
language program. An Intel application note (#AP-113, 
“Getting Started With the Numeric Data Processor”) has 
assembly-language routines to do these and other tasks. 


Final Notes 

The bottom line to M8087 is “Is it worth the cost in 
assembly time?” For myself the answer is a hearty yes. If 
using it increased the running time of a program, my 
answer would be different. But a slowdown in assembly 
time is a small price to pay for not having to hand- 
assemble each 8087 instruction into its escape sequence. 

We have seen what the Inte] 8087 NDP is, what it can 
do, how it fits into the IBM Personal Computer, and how 
we can provide software support for the assembly- 
language programmer using the 8087 in the IBM PC. 
Next month, we will see how to provide higher-level sup- 
port so that Pascal users can access the 8087.88 


Acknowledgment 
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THE BUSINESS MANAGER". 


A complete software solution 


packaged on hard disk for the IBM’ PC 


GENERAL LEDGER h IRM 
ACCOUNTS RECEIVABLE 2 


ACCOUNTS PAYABLE 


PAYROLL 
WORD PROCESSOR - WORDSTAR™ 

| SPELLING CHECKER - SPELLSTAR™ 

FILE MANAGEMENT - MAILMERGE™ 


ELECTRONIC SPREADSHEET- REPORT MANAGER™ 
Application generator plus 3-dimensional spreadsheet w/graphics 


RELATIONAL DATABASE MANAGEMENT SYSTEM | 
MicroRIM™ (True mainframe capabilities) 


* All software installed on hard disk, initialized and ready 
to run, 


* Fully menu driven operating environment. 


* General Ledger comes with a chart of accounts and is 
fully interactive with Accounts Receivable, Billing, 
inventory, Accounts Payable and Payroll. 


* Data may be directly transferred between MicroRIM, 
Report Manager and Wordstar. 


* Unlimited free phone consultation to dealers. 
* 90 days free phone consultation to end users. 
* | year warranty on all hardware. 


e 


^ 
xd - 


THE BUSINESS MANAGER™ - 


1420 E. Edingef Ave., Suite 115, Santa Ana, CA 92705 | ATTENTION DEALERS: 
(714)836-3560 : 


Cali today to find out more 
IBM is » Reg, trademark of IBM Corp. Wordstar, Spellstar and Mailm ches bout deal 
i P age are Rag. tesdemark?'bI MicroPro International. about our dealer program 
Report Manager is a Reg. trademark of Datamensjon Corp. Prices and specifications subject to change without notice, 
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DESK-TOP 
OMPUTING ATA 


PORTABLE PRICE. 
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What price portability? If youre looking for value screen that portables will never be able to match. 
in a computer, you've probably been thinking portable. And the price? As little as $1590. Complete. 
Think again. How many portables have youseen Expand your options. The Micro Decision is more 


in the airport? On the elevator? How about waiting than just one product; it's a product line. With complete 
for a bus? Maybe portability isnt the issue at all. ^ systems, including software, from $1590 to $2490. 


Maybe what youre really looking for is a good, And Morrow letter quality printers starting at $595. 
inexpensive answer to your computing problems. Whether you need more hardware, more software, 
Without the limitations of a portable computer. or more system, Morrow gives you more. For less. 


A simple solution. The Morrow Micro Decision» Computing without compromise. If you're a busi- 
A complete, desk-fop business computer system with ness person looking for a real computer, call us at 
all the hardware and software of the most popular (800) 521-3493. Well show you desk-top computing 
portable: Including a full size easy-to-read 12" display at a price you can handle. 


EVERY MICRO DECISION COMES WITH: 
Hardware: Z80CPU, a parallel and 2 serial ports, 64K RAM, full size smart terminal with detachable keyboard, muhiple disk formats, menu-driven 


front end for CP/M. 


Software: CP/M 2.2 Operating System, WordStar word processing with spelling checker, LogiCalc spreadsheet, MBASIC 80, BAZIC, Pilar 
programming languages. 


Model MD! Model MD2 Model MD3 
One SSSD disk drive (200 Kbytes) Two SSSD disk drives (400 Kbytes towl) Two DE cm drives (768 Kbytes total) 


$1590 
$1990 


MORROW E 


+ 
Personal PEARL DBMS Personal PEARL DBMS 
EST Bookkeeper* 


QU 
$2490 
*37.50 license fee required 


Micro Decision is a trademark of Morrow 


The Independent Business Computer 


600 McCormick Street, San Leandro, CA 95477 
(800) 521-3493 (415) 430-1970 In California 
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Programming Quickies 


Cross-Reference Utility for 
IBM PC BASIC Programs 


by James A. Folts 


After struggling to debug a BASIC program, I finally 
discovered that my problem was a misspelled variable 
name in one line. To BASIC, CLRCSR and CLRSCR are 
as different as black and white. To me, after staring at 
a monitor screen for over three hours, the difference 
wasnt so obvious. A cross-reference listing that organizes 
all labels (variable names) with their corresponding loca- 
tions (line numbers) would pravide a handy clue to spell- 
ing errors. 

In the cross-reference listing, the misspelled variable 
becomes obvious because in most cases the correct name 
corresponds to several line numbers while the mis- 
spelled version has only a single reference. Although it 
is possible to define a variable and never use it again, 
the chances of that are slight enough to make this pro- 
cedure a useful way to discover spelling errors. 

The cross-reference listing also lets you change variable 
names systernatically, check for conflicting or matching 
variable names before you merge two programs, and 
locate al] the program lines that call a certain subroutine. 
With all of these applications, a cross-reference listing 
becomes a valuable tool for program development, de- 
bugging, and documentation. 


The Program 

To produce a cross-reference listing for BASIC pro- 
grams running on the IBM Personal Computer, I wrote 
a program (see listing 1) that scans a BASIC program file 
and builds a list of variable names and the locations 
where they occur. The program then sorts that list and 
writes it to a file. Listing 2 shows a sample run, which 
is a cross-reference listing for the program itself, 
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The program expects a standard BASIC program file, 
that is, one saved without the special A (ASCII— 
American National Standard Code for Information In- 
terchange) or P (protect) options. The standard save pro- 
cedure stores the program in a tokenized format in which 
all reserved BASIC words are represented by tokens, 1- 
or 2-byte codes. For instance, the RANDOMIZE state- 
ment is represented by a single ASCII value of 185. This 
tokenized format saves space because multiple-charac- 
ter reserved words are represented by only one or two 
characters. 

All tokenized characters have a value of 128 or greater, 
outside the range of ASCII values legal in variable 
names. Only capital letters, numerals, and the period 
are legal in variable names, and these have values be- 
tween 46 and 90. (Variables can be entered in lowercase, 
but BASIC converts them to capitals.) The restrictions 
on legal variable names simplify the work of the cross- 
reference program because it can usually just skip tokens 
in its search for valid variable names. Two exceptions are 
the tokens for a remark (ASCII 143) or data statement 
(ASCII 132). In both these cases the program skips to 
the end of the line so as not to confuse words in remarks, 
or literals in data statements, with valid variable names. 

All numbers used in a program—constants, initial 
values, line-number references, and so on—are also en- 
coded. For instance, an ASCII 28 code indicates that an 
integer value follows in the next 2 bytes in the file. An 
ASCII 29 indicates a single-precision number in the next 
4 bytes. Other prefixes indicate various types of double- 
precision numbers, octal numbers, or hexadecimal 


numbers. 
Text continued on page 384 
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The Well-Tempered Cross-Assembler 


Belore Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive 


Bul with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put usin aleague with Bach? You decide 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX orthe hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there's a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly lanquage for the 
most popular microprocessor families. 


XASMOS .. . 6805 
XASMOS ., 6809 
AASMIS8 .. 1802 
XASM4S ... 8048/8041 
XASMS1 ..8051 $200 
XASMGS ,... 6502 each 
XASM6B .. 6800/01 
XASMFB ... F8/3870 
XASMZB .. Z8 

XASM400.. . COP400 


XASM75 .. NEC 7500 
(Coming soon; XASM68K . 


$500 
68000) 
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Turn Your Computer Into À 
Complete Development System 


Of course, there's more. Avocet has the 
tools you need from start to finish ta enter, 
assemble and test your software and finally 
cast it in EPROM: 


Text Editor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO.like macro facility for repetitive 
lasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/ M-80 version _......-..,....---. 3150 
CP/M-86 or MDOS version ...... $195 
(when ordered with any Avocet product) 


ROM Simulator -- ROMSIM by Inner Ac- 
cess eliminates need to erase and 
reprogram EPROM. installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 |n either byte or word 
organization, Avocet's configurable driver 
makes loading of HEX or COM files fast 
arid easy. 


From $495 depending on cabling and 
RAM installed, 


EPROM Programmer -- Mode! 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply. accepts ASCII commands and 
data from any computer through RS 232 
serial Interface. Cross-assembler hex ob- 
ject files can be down-loaded directly 
Commands include verify and read, as 
well as partial programming, 


PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732. 2732A, 
27C32, MCMB766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751. 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 
Programmer .....,........ s, P389 
Options include: 
Software Driver Package ....,.,.. $ 30 
RS 232 Cable .................4« 9» 30 


8748 family socket adaptor ..... $ 98 
8751 family socket adaptor ..... $174 


Call Us 


If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


VISA and Mastercard srcepied Ad popular disc formats qaw 
available ~ planse specity. Prices do not inde shipping end 
handing call for exact quoles OEM INQUIRIES NVITED 


"Trademark of gial Research 


AVOCET | 
SYSTEMS INC. | 


DEPT. 883-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151  TLX 467210 
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PC Tech 


Home & Business Computers 
Producis Sales & Services 


We Shop The Wholesale Market And Negotiate The Best Price For You. 
We Save You Off The List Price. We Share A Common Gaal - To Save You Money, 


Apple’ Hl Compatible 45K Cu 
Drivs/Controller & Mosito .. $ 


Kaypro Il Computer 


uter 
9.00 


Complete System . ,...; $1679.00 | 
Compalible wicase 


"DISK DRIVES 
Mitac Drive 100% A 


TM100-2 DSDD 

TMI00C-4 DS/DD `. 
TMS5-2 Hall Height DS DD 
TH. 


5MB For Extamat c 

1OMBForExemal . . . 

15MB For External L.. $1789.00 
5-14" Stim Lina Single Drive $235.00 
Dual Dttves — .. $349.00 
"AST COMBO CARD 

*Combo Plus - 256K 

Paralleli & Senai Port. Clock Calendar 
ME ^ má -Up WiSuper Spool, 

"Mega Phe 512K 


Parallel & Senal Port, Clock Calendar 


Wi Batlary Back-Up W/Super Spoo, 
Super Dave f $989.00 


es fe ys 


1 ? 


Franklin Ace 1000 , cali for besi price 
Columbia MPC 
Computer Syatem . call for best price 
ai eg: ELECTRONICS 
DiskControler , , $169.00 
FDA Parallel Port TETTES, 
FDC WiSenalPod . , ; 
Memory Card W 250K RAM , 


4 4 


BAIC 8M-12 AU 12^ Green 
BMC BM-12 AU 12" Amber. . 
BMC BM-1401 RGB W Cd Chi 
DYNAX GM-120 GM 12^. , 
DYNAX AM-121 AM 12 
TAXAN KG-12N 12" Green 
TAXAN KG-12N 12" Amber 
TAXAN RGB | 12". . 
AMDEX 12" Green 430... 
AMDEX 12° Amber #300 | 
COMREX CA 5500-12* Green 
COMREX CR 6500-127 Comp. 
COMREX pae R RGR 


PC Tech (714) 546-3887 


3742 W. Warner Ave., Santa Ana, CA 92704 


Disc Drive Service Available At Low Cast - Quick Tum-a-round 
AOD SHIPPING CHARGES 
Telephone o Mail Orders Plgase - Cashier s Checks. Money Orders, Checks (Alre 10 days) 
COD Accepted. CA Residents Add 6% Sales Tar Pores Subjeri To Change Wilhoul Notice 
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= “We bought and evaluated over $1500. 00 worth ol = 
= IC’ compilers... /80 is the one we use.” ii 
= Dr. Bruce E. Wampler, Aspen Software — ==: 
author of "Grammaliks == 
| Full featured C Compiler for CP/M® with Ee 


VO redirection, command expansion, 
execution trace and profile, initializers, 
Macro-80 compatibility, ROMable code. 


Call or write for 16 page booklet 
detailing our programming tanguages LISP/BO, 
RATFOR, Assemblers, and 25 other wilh "eum 
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Programming Quickles 


Listing 1: Source code for cross-reference utility, written in IBM PC 
BASIC. 


i =< iaiaaeaia aaia NM E E 
a 
$ nC" LiMriWwB UTILITY FOR BASIC PROGRAMS rT 
4 REP FUR THE TEM FERGOMAL COPTER a 
5 Reeve by Jamme A. Fnite a 
& FERU L| 
? REM Tinà progres reads à tobenited BAHIC program fitim, finds ard orta 9 
M Len All wariatcis namga 406 jine retprences, linka Lhaa on à diab à 
9 REM Stta. Each meme end bine reipecimce is crcoaa-rpserenced to tne a 
39 "Em jin shore (X appears, ri 
11 tru [] 
12 REMI Ibn FC MAIC JUNE 258, I7TR7 3 
13 ai E 
EEM S UIELRSLETTICTETITIITTTTTLEETTITITTTTITTITITTITITITTTTTITT TT TII IIOTIT TERT UTURIT 


1$ REM 

(OU HEMIERANREESBESRE INITIALIZATION AMO DEFINTTIONS a833323342€21Aa2208090840124552521] 
tlO DIA LABELS(500), LINE. REFRLSO0), CS (20 

a0 ~~~ aaa = Qs FALBE»O : TRLUESNDT FALSE : POINTER~i79 


700 MEMISÉBESÉEBRRES GET FILE WE OF BASIC PROGRAM $936891095020200430002453416 
210 CLH i KEY OFF & PRINT "BASIC CROUM GFFEREHCK GEMERATON” : PRINT 
IMFUT “ENTER FILE MAME: *, FILENAMES 1 PRINT 
750 UPEN FILETES AB 81 LEN«128 

REN 


SOU REMSREOCAHFETOSSSOBBASE (HITIALIZE (NUT FILE SAgBkrosESESSEUEAERBRBUAZ ER SZ 
X0 FOR Tea TO 13B "srt up Flite Buffer pu an grray 
_ da èi, ti-i} AG Re, 1 AH Ceili "cf IZA aingle charactpre 


REH 
$00 MEenpegate READ FIRGT THREE CHARACTENR OF DAMIC PROBRAM PILE 300331/94084058008 
AF0 DURUB 7000 ¢ IF C6»4:75 THEN PRINT “NOT A TOKENI IED PROGRAM FILE" s ENG 

at HOSGDUS AcOG *aubreutine Ln get value for BASIE s alfeet addrusa 

40 TEM 


Ste) REmsESES38 COMP INUE READING THE FILE: FILL ARRAYS LABELS AND LIME U1894037 
Siu a e Rh WIT) VARIGNLE MiEUS BND LINE MUHBERH SIEEBEENGEUEGERSSEREREN 
G20 WHILE ADR..0 “ADA=0 ladicalen and of program tile 

REMB3298868 GET LIME MUMDER ih TWO-EVTE INTEGER VALDE/ BRERZSGBEBETS 


240 Bosun 7000 t Lii, BYTE 9 C 
sa GRUB 7O a HIGH. BYTE = C 
Tell LINE ME ~ (GL BYTE l uhi - LUH. BYTE 
27 LOGATE 10,1 L PRINT "PROCEGSING LINE NUMBER"; LINE. MO; 
no GOSUS 7000 ‘get tirat rharacter after Ling ruuabur 
550 Piyiess1t = HOM HEAD REST OF LINE 8$96086018089422932£2900405400204900145 
fat MILE Eg D 'CeD imihcatos wd c! Line 
ain Te C»i4X OA t=132 THEN WHILE O10 : BUB 7000 a wEND z GOID 725 
*renerk: or data statenmnt--ebip to end of ine 
at IF Cea? THEN LABEL. HUMER» ABEL, NUMBERS 1. i LABELS IL ARE MUG) 
"FH" 3 AOGA SOIG i: BOUTO 720 'gel uwe-üef tinction MAN 
LA fF c i1zf DOTO Fin *9kip any Ahar tokone 
Bao IF iC) PND G:F) THEN GOSURN S000 c BüTU 720 ‘get varieaciu rn 
au IF C-)4 THEM OO Bou a GOTO 729 "gel Jine lude peterpan 
sün IF 0934 (HER DOHUSB 7OO0 z HILE Cc»34 AMD CoD a MELB 700h t 
WENO : LE C-O GOTO 720 s; 0010 Pits "Skip string A 
bro IF «|S THEN GOR 7000 + GDTO 710 ^ebip urnr-hyt cual 


25 JP RHO AMO E L4) OR E^28 THEN OMUGO 7060 1 ORL 7000 y BOT 710 
‘akip tun-hytm sumber that ini | ews 
avo IF Gece THEN FOR fof TD 4 } nOSUS FOOD ; MERT | : BOTE Fit 
tarip four -wyte nike 
"uo I? (C341 THEN FOR feb tO B e GUNUN *ooc ¢ WERT [ : MOTU FLO 
Takip G-bpytzr Ache 


HL RAR 605 

mm WEND 

rH TRUN 4000 è "imqgin nu jine) gal Fest value for unitevi address 
TAD END 

TIo REH 

BOO MEMERERTIRNASE BORT LABELS GHD LiNE MIEKE FouitubkeboSátésPaéuf E DAOSTIOAQqEAE 
BLO LOCATE 12,1 ¢ PRINT  -"RDCEDÓOIMO COMPLETE . =» + 

G2 PAggeO 

AJO GEsL.RBEL.NLUMGEH 

DRD PABSESs 1NTILOBITR! /"C09tg2) | 

R30 WHILE Grrl 

feo PHNSS «PASS i 

avo LOCATE i4, 1; MINI OSDRTIAGs FADA "PABA OF CaPREEESLO PARTED i 
Hao HOR TED =F ALS 

BO Bemi? 

TOU WHILE NO? SO'TEOC 

LA] SOTE D+ TRUE 

720 FUR |X*1 TU LADAL. NUFUER-GX 

"10 lirie j Krax 

740 IF LABELS :1X») «LAMELe CIN: ROIO i030 

50 IF LARDELLI (ERI ^C ABEL SITES BOTO (0900 

Pou "MP LABELE, LX LABELS i IOR: 

77a SAP p JME, EP EI) LE REF) eet 

vio SHIN Teper Aa BE 

+ Goto (1030 

1000 IF LTME.REFECISS«LIMNE.REFXIIUX) GIO 1020 

1030 SMAP LINE.FEFRIERI L ThE. REFN i lGa 

1620 UDRTEDSF ALFE 

123535 MEAT 13 

boi WO 

LU WEHD 

ia LOCOTE (5,1 z PRINT "SORT CUümPLKTE . . | wiiTiMa FILE" * PRINT 
1070 MEM 


roO PérisbbesuasiReS CRENTG FILLE rw PO LIT (A SET ORT OTSA Re EPEAT he ene 
20) PTRPFOR s» SMD FA IF LLERNAME $7.79 tiini position ol perite an inl eneame 
(F PEHPUHeO THEM PRAPOS LEN if LENANGEN) * E "4* mn pet hed, pemkmud Blume ja 
2UXO LI5ETFILES LEPITSIFILCNAMEP,PEHPEB-1) 5^, OR“ ‘erate Cul erm Tor litti 
2040 UEM LESTFILES FOR DUtiPüt nE e2 'open sequential Jile dor ($oti^R 
cule PAINI 9, “CHOSE RECERENCL LISTI» FIR PRODRAM FILE: "cEILEMAMES 

pe ZEN O27, "CRLAIKH af "V TIES; " QM "p DATES 

70 H 


MH HREMABESCQRERASPR WRITE CRUS REFERENCE TABLE fË FELE 
zph 3 | à PRIS? a2, 

0 bL E t 44 LABES NUARI 
PARIHI #2, » PRIMI «z, 


anuprsuoketésecdieduédtts 
‘e MTR POR LIRR XU 
tù H73 givin A0 xul 


Liu t2 TOs "5 pE gare QU ant 
I 


3040 CUBALAT.LABELS LABLI mili : he tE "a given LJ col 
30 WHILE LABLL*€1![7 e CURRENT . LABELA LLLICLITIIITIETISIRIIIS 
Xon FAINI &2, Th "BONN C; LIiNE.hEFELI 

Eo Foleo) v Meet 3 IF WU THER PRINT #7, a y P2. TARVI01y » "eed 
i 

XVn PRINT 82, ‘Uug nce lifte 

210p WEND 

3110 PUINT W2, 1 WT UM + BEEP 4 END 

3130 REH 


aimi ACOs ee) SHORT INE (H ÉIBTALM Beit Ss t*rEt£V RODE EX Fa ink LIMNBEBENE 
4010 BOIB 7000 , LON.BYTE = E 
Auc Bab Food L HtA. BYTE 3E 


«036 ANA HIGH BYTE 9 LOM. BYTE *nel really correct, Wl eM eus 16 Only of 
AAH RETURN “eniarest amen caro, 860 Ela w weji do 
ttan nmn 


"goes h'MEPBEESÉDO GUST INE FÒ BET VARIA E HARE dOnbdttRBONEAARZADIDBRADE ARABS 
S10 AHC MITE = LABELS MUNER è 1 


Listing 1 conimued on page 382 


MAIL-COM Software 
Eliminates the 6 

.. Costliest Steps of 

Business Mail Preparation 


1. No More Addressing 
2. No More Folding 

3. No More Inserting 
4. No More Affixing 

5. No More Sealing 

6. No More Drop Offs 


- Presenting E-Com. 


use upon purchase of MAIL-COM 
softw 


CP/M, Apple CP/M and other formats. 


La the US are. Order today. Call 212-734-3875, 
Fa iw uie MAIL-COM is the easiest and most or mail the coupon below. 
Postal oe d etly economical way to do your mailings. 
——| pret ine : iallv And MAIL-COM is compatible ams 
- dem stu y i with Database Il" and Word- 
LE mme equipped p star "^ if you are xtc with 


= ~~ computer users to 
EE iQ bypass costly manual 
———— — —"7 mail preparation, by 
electronically submitting their mes- 
sages and mailing lists directly to the 
Postal Service via modem. 


these programs. If you aren't, 
MAIL-COM includes a complete 
letter editor and address mainte- 
nance program of its own. 

Each letter in your mailing can 
be identical or all can contain variable 


Digisoft Computers, Inc, 


Retail Dealer 
Inquiries Invited 


This high speed computer originated insertions. MAIL-COM o Digisoft ap inc, 
Fari inati : > perates all the Attn: MAIL-COM Marketin 
cin es Si ne ic i features offered by E-Corn, 1501 Third Avenue Y 
ew York, NY 10028 


grabbing blue E-Com envelope. 


Thousands of Uses. 


C1 Yes! | want to eliminate the 6 costliest 


Announcing MAIL-COM. If you have need for fast, economical e Pees my eee 

Only from Digisoft Computers. mass mailing capabilities, MAIL-COM ta ala 
MAIL-COM is powerful software you ep ees SER i f C BM PC (elm ie IM ($ 

can use with your personal computer tO _—_—_=="_," v. nj [) Victor (195) F on disk format) 

access E-Com. With your personal PE ated tall aa lu C] Alpha Micro ($495) C Other (specify) 

computer, a modem and MAIL-COM inwimwonsfb. IP ^ dac dem RA 

you can send from 200 to 2000 letters regs events, anam af Mas TU. Gath Adilienlec in). 


per hour for just 26¢ each. Typed, 
addressed, folded, inserted, sealed 


nvoicing, fund 
raising, collection, bulletins to 


O Charge my © Visa or 1] MasterCard: 


and delivered. Complete. : Àc 
wem your sales force, new business prospect- count No. — — — — —Exp Date. — 
rte "TM E d ing, reactivation of customers and much, 
etr re si nig expensive temermeacs — much more. Every department in your Narhe — — — —————————— 
MAIL-COM is the only interactive soft- SO™Pany will have use for MAIL-COM. Address 
ware available for E-Com operation. It's à 
easy to use. No special training is nec- Don't Delay lap | 
essary. And since Digisoft Computers With MAIL-COM you could be saving Sus CC 27ip 
developed MAIL-COM in accordance time and money on fast, efficient E-Com 1. aeni 
with U.S, Postal Service specifications, letters, MAIL-COM software is available eiephóne( jJ —— — ——— — 


users are guaranteed certification for 
Circle 138 on inquiry card. 


for the IBM PC, Victor, Alpha Micro, 
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*$9 1983. Digisoll Computers. inc. 
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Programming Quickies 


= I ' Listing 1 continued: 
2020 LABEL 9 (LABEL .amREH: e CHAS iC} ‘put Firet character an Lab) 


Anio Gisus F000 "qut setend cher acter 

J040 WHILE (£947 AMD Cen) Oh Cobe AND CFL? UR Cane "add legal characters 
capital letters, saumereie and the per i od 

5030 LABEL Vl LABEL, HUDER) = LADELS(LABEL.MUMBER* + CHIP IT} 

"Sos GUB 7000 


PCDOS — CP/M-86 — MPM-86 — CCP/M-86 id 
1F (5234 AMD CCAR) DR C533 THEN LASELS LLABEL , PUMIER?) »t ABEL B (LABEL ,NIUHBER + 


+CHHE iCI. : GOR 7000 ‘get variable type &yaboh 2f any 
JOFO WHILE Ces? : GOSUB TOOOG t: MENT "skip Over any blanks 
S100 IF C^40 THEM LAGEL 6 (LABEL. NUMBER) PLABELSILABEL , MUR'BERT«*1SUD1": GUSuUE 7000 
"identify es a wubecripterd variable if it iu 
8110 LIME. HEFZ(LABRL AEA) = LIHE.NDOR "tore current line fuaber whare this 
labe! spprars 


2170 RC TURN 
AER 


* OUTSTANDING PRICE/PERFORMANCE cove Lab maraen e Tet arar PU] TT “NER METENENGE wesnvseoruseceneanes 


S020 LIBME,REFICLABEL, NUMBER! = LINE, AR 


= p a3) GDSB 7000 ; LOW.BYTE = C 
SIEVE" Benchmark tore I HE 
i = i LABEL S ILOBEL. NUMBER) = SPACESIS! 
135 bytes compiled 6144 bytes linked KOA RSET LABELS ILABEL.MUMBER) = BETRE (HIGH. BYTERZSÓ) LO. BYTE! 
65 sec. compile (disk) — 11.5 sec. run (10 iterations) ro. — Ali 
| avec REM 
TOGO REMA&é8E HLUBHOUTTME TO GET ASCTI VALLE FOR WELT CHARACTER (Cl "4259590590063 
a FULL DEVELOPMENT PACKAGE 7O10 IF POINTER 5 128 BOTU 7040 
E » " "reii Er 
704) POINTERS) ‘and reset print 
C Compiler, Assembler, Linker, Librarian and 7030 POINTER) ond veert unter 
| FORO C a ABCESO POINTER) } 'qet neat character PECHI value 
Full Screen Editor 2s eem er 
* COMPLETE IMPLEMENTATION Listing 2: Sample output from the cross-reference program 
FULL K & R — plus — STDIO LIBRARY a 
i i MCE LISTING FOR PROOKANM F 6 
8087 or Software Floating Point FROGS REFERENCE LISTING FOR PROGRAM FILE: DECODE. 
To pri e oS air gi e iis e udi WES eRe E EM 
if. resioents a sales fax. —- an dn a dER de 
i000 kr uu 
WARE my "m 
4000 430 — 730 
oo0 AAU 
1607 NEW BRUNSWICK SUNNYVALE, CA 94087 soso m 
(40B) 736-6905 eae m 
FCDOS Trademark IBM — CP/M Trademark Digital Research 7000 42ü Mo — $50 — SUO — Ao — bào — 6&0 ATO 
| - - bt — 6BO aO 2700 ë ë MHO 4010 4020 S030 
S40 SMD  SOTG 2100 bOO sD 5070 
7DAD 7010 
ADR 520 4030 
WINTERHALTER , INC. | æ 230 — 320 ë 329 1049 
SOFTWARE FOR Y OUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER c 420 mo mo b00 èla òlè — A10 &20 
SOFTWARE FOR YOUR MICROCOMPUTI R Ha = road i n m E pn 
SOFTWARE FOR YOUR MIC EGET HK sogo asume Ev 5090 31006 anso "m ?050 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER C&!gUBI 1J0 320 7040 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR Y OUR MICROCOMPUTER CURRENT . LABELS 300 30350 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER FALSE 120 — 120 — 960 HD 10% 
SOFTWARE FOR YOUR MICROCOMPUTER LENANE “ie aii 
SOFTWARE FOR YOUR MICROCOMPUTER i » -— | c— a 
SOFTWARE FOR YOUR MICROCOMPUTER e HJ)  GH4O0 USO mo af 920 430 
SOFTWARE FOR YOUR MICHOCOMPUTER 
SOFTWARE FOR YOUR MICHOCOMPUTER HIGH. BYTE 550 540 4070 4030 AHO 4040 
SOFTWARE FOR YOUR MICROCOMPUTER : Gh ESO ED GASES GUB MED ow 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER J30 Jow Coot NG 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER | 
SOFTWARE FOR YOUR MICROCOMPUTER ER iib See SS eS ‘u 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER wm T° 4 450 0 970 i100 1010 
SOFTWARE FOR YOUR MICROCOMPUTER p suo RM iR OE adn "END ae INN 
SOFTWARE FOR YOUR MICROCOMPUTER 
- . e ane i J030 M Zoo zoz20 rn 2000 "urn 2ORO- 
SOFTWARE FOR YOUR MICROCOMPUTER I AM Om ou 
| LABEL . WLP 120 A20 A20 A26 A39 420 X20 99010 
vi 5010 5020 3050 GSO  *oBÓ  3o0BO0  ^i00 "i00 
2110 bod 4010 AÉo20 atro pa a] 
3 il LIME. NOX So — 70  fiíO — Ata 
LINE.REFX (Bil) Ito y?Q 7/6 tOO lane 10L0 i910 oto 
i 30 — EM 
LIBTF ILES 2030 2040 
LOW. BYTE *440 — 340 «010  40SÓ 5030 sven 
| N 3040 NTO) 670 300o  30TO 
| : DuTPLIT 2040 
IN PRES emo Beo Bso Bto 
| | | PARSE Ho — TO 
4 $ NA l Ay PEAPOS 2010 27920 2020 2a 
l POINTER HO 7010  TO3O0 37040  7O40 momo 
v" for Your Microcomputer ame © w 4 m um 
3853 Research Park Or., Ann Arbor, MI 48104 13131 662-2002 TRUE i20 Mo 
ne 120 


382 August 1983 € BYTE Publications [nc Clrcie 424 on Inquiry card. 


"THE RIGHT COMPUTER STORE 
FRANCHISE FOR ME!" 


"They wanted us to succeed and they acted like it!" 


"At our West Palm Beach, Florida, MicroAge Computer Store, we sell 
primarily to business people, professionals and corporate accounts. Being 
part of the MicroAge Computer Store network gave us the knowledge, 
support and name recognition we found to be essential to our success. Plus, 
during our first year and a half, MicroAge developed a relationship with us 
that helped us bypass potential mistakes and grow." 

"Since joining MicroAge, our store size has doubled and our staff has 
quadrupled. Today our store has expanded from 1,800 square feet to 3,700 
square feet, while our staff grew from 3 people to 13 people. Our growth 
with MicroAge has been beyond my expectations." 


"Am | satisfied with my MicroAge franchise. . . absolutely!” 


Lonny Warshaw 
President 


A au 
C 


To build your own professional computer sales 
organization with MicroAge write to: 


MicroAge. 
computer stores 


Corporate Center 
1457 West Alameda * Tempe, Arizona 85282 


(602) 968-3168 


MicroAge franchisee Lonny Warshaw shown with Televideo & Altos products — Circle 259 on Inquiry card. 


Programming Quickles 


END 
Be wee | ee fo ja elo Le 


TOKEN 


ASCI! VALUE 
(DECIMAL |] 


SIGNIFICANCE 
OFFSET LINE 
NUMBER 


ENG PREVIOUS LINE 


—— = 
WE S enreuerr 


NUMBER IN 
NEXT TWO 
BYTES 


SINGLE-BYTE 


NUMBER 
FOLLOWS 


Figure 1: Tbkenized format for line number 7010: 7010 IF POINTER <128 GOTO 7040. 


Text continued fram page 378: 

The program skips over all coded numbers except 
those prefixed by an ASCII 14. This code signifies a 
2-byte number that is a program line-number reference, 
following a GOTO or GOSUB, for instance. The cross- 
reference listing program treats line-number references 
as labels and lists all lines referenced by other lines. This 
can help you find all the places in a program that call 
a certain subroutine. 


How It Works 

The format of the lines in a tokenized program file is 
shown in figure 1. The first 2 bytes are the BASIC offset 
address to the next program line. Our only interest in 
it is when it is 0 because a 0 offset signifies the end of 
the program. The next 2 bytes contain the line number, 
with the least significant byte first. These are followed 
by a series of bytes, including tokens, coded numbers, 
and variable names, up to the end of the line, indicated 
by an ASCII value of 0. 

The approach of the cross-reference utility, then, is 
very simple. It makes a note of the line number being 
scanned at the moment, then skips over tokens and en- 
coded numbers, looking for variable names and ref- 
erences to other program lines. When it finds the begin- 
ning of a variable name, it builds the name, character 
by character, until it comes to an ÁSCII code that can't 
be part of a variable name. If the variable has been ex- 
plicitly typed (marked by a $, #, !, 96), that character is 
added to the end of the name. If the variable is 
subscripted, then "(SUB)" is added. Once complete, the 
variable name is stored in an array; the line number 
where it appears is stored in a parallel array of line 
numbers. 

Once the entire program file has been scanned, the 
label and line-number arrays are sorted using a Shell 
sort. Then they are written to a disk file. 

The only real problem is that all the scanning and sort- 
ing takes time. The program took nearly 7 minutes to 
process and sort labels for its own 145 lines and 245 label 
references. For a smaller program (123 references and 133 
labels), it required 3 minutes 45 seconds. You can get 
a modest increase in speed of about 5 to 10 percent by 
eliminating comments and consolidating statements in- 
to one line where possible. This will have the greatest 
effect in the WHILE loop beginning at line 600 and the 
sort routine beginning at line 800. 
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Be Wary 

In order not to slow the program down further, I kept 
it as simple as possible. Because of this, a few bogus 
variables may creep into your listing. These are words 
used as part of BASIC statements that are not tokenized. 
They include the following: ALL in a CHAIN statement, 
BASE in an OPTION BASE statement, B or BF ina LINE 
statement, R in a LOAD statement, AS in a FIELD or 
NAME statement, and AS, APPEND, or OUTPUT in an 
OPEN statement. None of these is a reserved word, and 
they are therefore not tokenized. Thus, if you use them 
in a program, the cross-reference utility will treat them 
as variable names. Note that both AS and OUTPUT ap- 
pear in listing 2. 

The cross-reference listing is written to a sequential 
disk file, which may be read later. The file name for the 
listing is the file name of the program file with an ex- 
tension of CRF. If the original program file were 
MYPROG.BAS, the listing would appear on file 
MYPROG.CRE To display the listing on your monitor, 
you first need access to the DOS (disk operating 
system)—execute SYSTEM from BASIC. When in DOS, 
execute TYPE MYPROG.CRE If you want a hard copy, 
press the Ctrl and PrtSc keys simultaneously prior to ex- 
ecuting the TYPE command; the listing on the monitor 
will then be output to the printer. 


Modifications 

The output is formatted for an 80-column screen or 
printer as the program appears in listing 1. To format 
for a 40-column screen, change N>8 in line 3070 to 
N 3. To format for a 132-column printer width, change 
it to N16. You may also want to redimension the ar- 
rays in statement 110. They are large enough for modest 
programs, but larger programs with more references will 
need more space.B 


James A. Folts is an assistant professor of journalism at Oregon Stale Univer- 
sity, Corvallis, OR 97331. 


Author's Note: The slowness of this utility is primarily due to the slowness 
of the BASIC interpreter. The author has an object-code (compiled C) version 
of this algorithm that runs about 10 times faster than the BASIC version. 
Bath copies ave available on disk for $15. Contact James A. Folts, 755 SW 55th, 
Corvallis, OR 97333. 


Can you tell the IBM 
from the Transtar 130? 


Letter quality 
Standard of 


the industry 


Ex maghati 


One of these two print samples was generated by an IBM 
Selectric II: tha letter quality standard of the industry. 


The other was generated by the new Transtar 130 latter- 
quality printer. 


P.O. Box C-96975, Bellevue, WA 98009 


LLEFL.LLLEPF IDMIED DEP. Iu inc 
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Letter quality 
standard of 
the industry 


54 mugnitficanon 


A nd print quality is just the beginning! The 
new Transtar 130 daisy wheel printer is 

also plug-and-go compatible with the best-selling 
word processing packages! It features bidirection- 
al printing, superscript, subscript, underlining and 
a true boldface. Retail price? Only $895. 


Quietly producing copy at 18 cps Shannon text 
speed, the Transtar 130 also features a unique 
autoload button to make printing on letterheads 
a breeze! Three new daisy wheels have just been 
made available for the 130 from your dealer: 
letter gothic (shown), script, and a 15-pitch 
“gothic mini" —perfect for printing spreadsheets 
to fit on one page! 


Offering an end-user warranty period of a full 
six months, the Transtar 130 is an extraordinar- 
ily reliable machine. Its minimal failure rate runs 
less than 1%, but if your 130 should ever need 
repair, a nationwide network of authorized 
Transtar service centers stands ready. 


Have you decided yet whose type is whose? 
If you picked A... You picked Transtar. The 
new standard for letter quality printing. 
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Curious Coordinates for 
Computer Graphics 


An elliptical coordinate scheme makes it easy to represent figures 


Plotters and dot-matrix printers 
that can handle graphics usually use 
x,y coordinate systems, or Cartesian 
coordinates. Yet universal and useful 
as those systems are, they are not 
always the best choice for all plotting 
tasks. Some figures can be much 
more easily specified in other coor- 
dinate systems. 

The roses in figure 1—one with 
three and the other with seven 
petals—are a good example. The 
equations that describe them are 
much more simply written in polar 
coordinates than in x,y coordinates. 


by Roger C. Millikan 


Perhaps more important is that, 
when polar coordinates are used to 
represent the roses, the integer 
multiplying T in the equation cor- 
responds to an obvious feature of the 
resulting curve: the number of petals. 

The role that coordinate systems 
play in graphics is analogous to the 
role that languages play in program- 
ming. Although a computer has a 
machine instruction set, the instruc- 
tions are inconvenient for general 
use; therefore, high-level languages 
are set up to ease the task of specify- 
ing solutions to problems. Similarly, 


Figure 1: Three- and seven-leaf roses. In Cartesian coordinates, the equation for the Hires- 
leaf rose is x! - 3x!y-2x*y* —y* - y* «0. In polar coordinates, the equation becomes r=sin(3T). 


Can you guess the seven-lenf rose equation? 
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a plotter's x,y coordinate system is 
seldom convenient to use unless it's 
scaled to match a particular problem. 
You must therefore define a new and 
more appropriate coordinate system 
to match the problem at hand. And 
just as a compiler maps a high-level 
source language into a computer's in- 
struction set, you can use a sub- 
routine to map a coordinate system 
into a plotter's coordinates. 


Conversion Becomes Easy 

The idea of using a subroutine to 
convert to x,y coordinates is simple, 
yet it gives you a lot of freedom. Polar 
coordinates may have seemed dif- 
ficult to work with when you were in 
school, but programs running on cal- 
culators or computers have eased the 
conversion between polar and x,y 
systems. Given this ease, why stop 
with polar coordinates? Perhaps you 
can generalize them in interesting 
ways. Or maybe you'll discover sys- 
tems that will make it easy to pro- 
duce interesting graphics. All you 
need is the appropriate conversion 
subroutine for any set of coordinates. 

Not surprisingly, symmetries in 
any coordinate system are reflected in 
the kind of curves that are easy to 
draw or specify. An Etch-a-Sketch, 


AAMA 


8080, Z80, 6809 
and 8086 


Gives your application a head start 


Save time and money in the develop- 
ment of your product or system by 
using AMX, the software executive 
with proven, fault-free operation. 


SIMPLE OPERATION 


You divide complex control pro- 
grams into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
This allows tasks to be written and 
tested separately and then combined 
to form a reliable, finished system. 

AMX supervises the orderly execu- 
tion of these tasks, assuring that the 
most important jobs always get done 
first. Tasks appear to be executing 
simultaneously. It's almost like having 
a separate CPU for each task! 


HARDWARE INDEPENDENCE 
AMX does not require a particular 
hardware configuration. You control 
your environment. You pick the VO 
method. You decide the preferred in- 
terupt service technique for your Sys- 
lem. AMX will support you on the 
microprocessor of your choice. 


AMX is fast, compact, and ROMable. 
The AMX nucleus, less than 1400 bytes 
in size, features multiple task priorities, 
intertask message passing with prior- 
ity queuing, external event synchroni- 
zation, and interval timing. 

Support modules provide extended 
memory management, buffer control 
and resource allocation. Fast, re- 
entrant integer and floating point math 
libraries are also available. 


AMX is a trademark of KADAK Products Lid. 
CP/M is 8 trademark ol Digital Research Corp. 
£BO is a trademark of Zàog Corp. 


AMX interfaces support programs 
written in C, PASCAL, PL/M, FORTRAN 
and assembler. 

Access to CP/M* disk files in real 
time is possible using the AMX I/O 
Supervisor. 


COMPLETE DOCUMENTATION 

We deliver AMX source on diskette 
to permit AMX to be moved tothe soft- 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 


HOW TO ORDER 

A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, Z80, 8086 
or 6809 processor). Add $25 for post- 
age and handling outside USA and 
Canada. The standard 8080/280 AMX 
Multitasking Executive package, in- 
cluding source code, is $800. Sup- 
port modules and interfaces are avail- 
able separately. 


AMX is the choice of professionals 
the world over. Make it yours, today. 


a KADAK Products Ltd. i 


206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5/Phone: (604) 734-2796 Telex: 04-55670 
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for example, is great for drawing rec- 
tangular buildings, but did you ever 
try to draw a circle on one? Using 
polar coordinates, on the other hand, 
makes it especially easy to represent 
circular figures. You can, in fact, tailor 
the type of coordinates to suit any 
given purpose. If you want to draw 
elliptical figures, why not use an 
elliptical coordinate system? 


Coordinate Systems with 
Parameters 

Polar coordinates are based on the 
circle, the limiting form of an ellipse, 
where the distance between the two 
foci becomes zero. This fact suggests 
a natural generalization of polar coor- 
dinates: a system, which could be 
called elliptical polar coordinates of 
scale C, based on confocal ellipses in 
which each focus is a distance C from 
the origin. The variable C, a param- 


eter of the coordinate system, is 


specified by the user. If possible, the 
system should be set up so that it 
becomes the standard polar- 
coordinate system when C=0, Then 
the conversion subroutine can pro- 
vide conversions for a range of coor- 
dinate systems, including familiar 
ones. 

Such a system is shown in figure 
2b. The coordinates of a given point 
are R and T. In polar coordinates 
(figure 22), R represents the radial 
distance from the pole to the point. 
The corresponding quantity in the 
elliptical system (figure 2b) is half the 
sum of the distances from the point 
to the two foci. The elliptical system's 
angle T is analogous to the polar 


(2a) 
Figure 2: Elliptical polar coordinate grids for different values of the scale parameter C, In (22), C=0, in (2b), C=400, and in (2c), C- 10,000. 


388 = Acqua 1983 © BYTE Publications lnc 


angle T. This is best seen in the plot- 
ting of constant coordinate lines as 
shown in figure 2. [n figure 2b, where 
C=400 (i.e., each focus is 400 units 
from the origin along the x-axis), the 
ellipses are obtained for different 
constant values of R, while T goes 
from 0 to 27 radians. The lines that 
appear as hyperbolas result from set- 
ting the angle T to different constant 
values and, for each value of T, in- 
crementing R from its lowest possi- 
ble value (R=C) to higher ones. The 
conversion subroutine maps the grid 
of lines produced onto the normal 
rectangular grid of x,y lines that plot- 
ters use. 


An Etch-a-Sketch is great 
for drawing rectangular 
buildings, but did you 
ever try to draw a circie 
on one? 


This coordinate system depends on 
the parameter C. But what happens 
if you let that parameter become zero 
or, on the other hand, very large? The 
C=0 case is shown in figure 2a, 
where, as expected, the resulting 
coordinate grid is that of standard 
polar coordinates. Polar coordinates, 
then, are a special case of our more 
general coordinates. Perhaps more 
surprising is the case where C 
becomes large. Figure 2c depicts the 
grid that results when C= 10,000. In 
a small region near the origin, the 
grid appears rectangular. It is linear 
in the x direction as T increases but 


nonlinear in the y direction as R in- 
creases. Thus the elliptical system can 
smoothly transform rectangular-type 
coordinates to polar types. 

By choosing a particular value for 
the parameter C, a particular instance 
of elliptical coordinates is selected. Yet 
C can also be treated as a variable in 
a computer-graphics program, and 
you can use this modulation of the 
coordinate system to produce special 
effects. For example, consider the rose 
with five petals that has the polar 
equation R - 1000cos(5T). In the ellip- 
tical polar system of scale 400, the rose 
becomes a stylized stick man. And by 
redrawing him for C=300, 200, and 
100 (figure 3), we take him through 
his exercises. 

The BASIC program in listing 1 
provides the conversion subroutine 
from these elliptical polar coordinates 
of scale C to Cartesian coordinates. 
A simple conversion, it needs little 
explanation. In it, the variable R can- 
not be less than C. In the polar case, 
this requirement corresponds to that 
of the radial distance from any point 
to the origin being positive. Mathe- 
matically, this restriction prevents the 
square root in the conversion from 
becoming imaginary. Should you call 
the subroutine with R<C, the 
minimum possible value, R=C, is 
used to generate the x,y coordinates. 
Handling an error condition this way 
permits the plot to proceed without 
being hampered by error messages. 
And to avoid corrupting further com- 
putations, the original value of R is 
maintained upon exiting the subrou- 
tine. 
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CUSTOMER 
LIST 


FIELD COMPANION 


. Software For Portable And Desktop Computing 


Now you can leave your office without abandoning your business. Gensoft has combined five of the 
most common business functions in one versatile software package: the Field Companion. 

Don't overload your desktop or portable computer 
with five bulky programs when one will do it all. For 
instance, the Field Companion will help you: 

e Summon product, parts or repair information 

when and where you need it. 

e Update customer files and record memos. 

e Stay on top of expenses — with a weekly expense 
tally itemized by day and category. 

« (Generate invoices or quotations, and store them 
for future reference. 

s Record and compile the time you spend on each 
project or client. 

« Interfaces with virtually any GP/M*-based word | = | 
processor, allowing full editing of reports, Introductory Price H 
journals, etc. 

The Field Companion provides universal business forms, concise on-screen instructions and password 

confidentiality. The regular price is $129, but for a limited time you can order the Field Companion at our 
introductory price of $99.95. Manual alone - $10. 


MONEY-BACK GUARANTEE: Examine the Field Companion for ten days after you receive it — 


if you have any doubt, send it back to us with the disk seal intact for a full refund. 
Available for CP/M-80 and CP/M-86" operaling systems; MS-DOS version available third quarter 


EXPENSES 


1983. Special Osborne 1 version is customized for smaller screens. Please specify computer make/ 
model and disk format. Include street address for UPS delivery within 3-6 weeks. VISA, Master- 


charge, C.O.D. and personal or business checks accepted. Dealer inquiries welcomed. 
GENSOFÍT CP/M and CP/M-BB are registered trademarks of Digital Research. Field Companion 15 a trademark of Gensol! Corporalion. 
CORPORATION Gensoft Corporation, an affiliate of Godbout Electronics, 

2363A Boulevard Circle, Walnut Creek, CA 94595 — (415) 930-9330. 


Jumping jacks 


Figure 3: The result of changing the coor- 
dinate system parameter, 


Additional 2-D and 3-D 
Coordinates 

The elliptical polar system dis- 
cussed here is just one example of a 
coordinate system that serves a 
specific purpose. Many other two- 
dimensional curves could serve as a 
basis for coordinate systems. The in- 
tersecting sets of logarithmic spirals 
in the seed arrangement of sun- 
flowers is one interesting possibility 


Listing 1: This BASIC program serves as the subroutine for converting elliptical polar coor- 
dinates of scale C to Cartesian types. 


SUBROUTINE CONVERTS ELLIPTICAL POLAR COORD 


‘C*’ IS DISTANCE FROM ORIGIN TO EACH FOCUS. 
COORD. BECOME STD POLAR COORD. 

IS RADIAL DISTANCE 
IF R<C, THE 
CONVERSION USES R=C (IN THE POLAR CASE THIS 


1000 REM 

1002 REM OF SCALE ‘C’ TO CARTESIAN X: Y COORDINATES. 
1004 REM 

10056 REM FOR C=O, 

1008 REM POINT IS P(R, T) WHERE ‘R’ 

1010 REM  'T' IS POLAR ANGLE IN RADIANS. 

1012 REM 

1014 REM MEANS THE RADIUS MUST BE POSITIVE). 
1016 REM 

1018 Q = R 

1020 IF R >= C GOTO 1024 

1022 G = 

1024 X = G*COS(T) 

1026 Y = SGR(G4UQG-C*C)9SINCT) 

1028 RETURN 


that would differ completely from 
polar or rectangular systems. Once 
you've developed a conversion sub- 
routine, you can try old plotting pro- 
grams using the new coordinate sys- 
tem—often with surprising results. 
Three-dimensional space offers 
even more freedom for coordinate ex- 
plorations. Helical systems and 
toroidal systems are possible. Of 
course, you'd need a way to depict 


the results on a two-dimensional 
plotter... But that's just another 
subroutine. m 


Roger C. Millikan (5475 Thltec Dr., Santa Bar- 
bam, CA 93111) is a professor of chemistry a? the 
University of California, Santa Barbara. His interest 
in computing dates back to a $1 million machine— 
the GE225 running Dartmouth BASIC—one about 
as powerful as the Z30 microcomputers of today. 


The Latest Rage! 


We have in-stock the latest 
Computer equipment 
at the lowest prices | 


QS SANYO nec 1200 $1870.00 


WORDSTAR, CALCSTAR, MAILMERGE, 
SPELLSTAR, INFOSTAR, SBASIC, 
CP/M, GAMES, TELECOMMUNICATIONS, 
AND UPDATED OPERATING SYSTEMS 
*ALL THE ABOVE PLUS* 

BIT MAPPED GRAPHICS 


AND 640 K DISK DRIVE 


@ SANYO mec 1250 $2495.00 
DUAL 640 K DISK DRIVES 


(301)565-0559 DISCOUNT CENTER FOR: 


e SYSTEMS 

e PRINTERS 

e DRIVES 

e DISKS 

© PERIPHERALS 
e ACCESSORIES 


COMPUTER DISCOUNT 
P.O. Box 7716 Silver Spring, Maryland 20910 
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COMmPuUcetceCrnirt 
68000-CPU for APPLEBUS 


Now waiting has an end. For all computers with 
APPLEBUS a 68000 system is available. 
Using UNIX is possible. Through 

a universal memory expansion 

and multi interface " | $c 
you geta multi a E 

user systems r 

far u low price. BM. 


@® 68000 CPU with 7 Mhz clock frequency 

© 128 KB RAM you can also use as a pseudodisk 
6 memory expansion to 1 MB obtainable 

6 Interrupthandling 6502—68000 

e 14 bit timer from 20 us to 163ms 

6 comfortable fullscreen Editor Assembler 
Available software: Editor Assembler DOS 3.3 
Forth for 68000 (with DOS 3.3) 

Pascal-, Basic-, Fortran (with UCSD-operating system) 
Compiler for 68000 

CP/M-68K with C-Compiler 


AP 20 Intemex with 68000 CPU and 128K RAM 650$ 
AP 26 Memory expansion for AP 20 256K RAM 
extendable to 1IMb RAM 720$ 


Prices lor Software for inquiry 


[35 CORMPUCETCECKIRE Oper Sir. 10 (011 Rose Maric Lane 16 
i35 COMPUTE E CO cinichtd 14 itockion. CA 95207 
Tel, U521/444032. Tel. 1200] 473-74 73 
Wes USA 


-"ierntarty 
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» P Y e | d 
For everyone who's tried 
to top the MX-80, bad news. 
We just did. 


Epson. 


The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able to top it. Until now. 


FX-80: Son of a legend. 

The new Epson FX-80 is far more than just 
doo-dads added on to last year's model. It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS. And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 

Create your own alphabet. 
With the new PX-80, you aren't limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9x11 matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create "Sally's Gothic" or 
"Tom's Roman" just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 

Who knows graphics better than Epson? 
Nobody, that's who, And if you don't 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam- 
ple, not one, not two, but seven different dot 
addressable graphic modes are program 


The New 
Epson FX-80. 
See it at your 
dealer now. 


selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots- 
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array Of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 


Hard-to-beat hardware. 

The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series: logic seeking, bidirectional printing, 
the by-now-famous disposable printhead, 
and more. 

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper ... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 


Be the first on your block. 
We'd be willing to bet that the FX-80 — like 
the MX-80 — will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there... ask them to 
show you how it works with our computers. 


EPSON 


EPSON AMERICA, INC. 


COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 

Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 


Circte 165 on Inquiry card, 


Technical Forum 


A Gauss-Jordan 


Elimination Method Program 


A flexible routine solves simultaneous linear equations 
by Patrick E. McGuire 


You can often represent a technical problem as a 
system of simultaneous linear equations, forming the 
familiar set of n equations and n unknowns, One com- 
mon approach for solving these equations is the Gauss- 
Jordan elimination method, which is rigidly systematic 
and straightforward for computer applications. To 
demonstrate, I'll describe a versatile program, which 
does the following, using the Gauss-Jordan elimination 
method: 


1. Given a matrix of coefficients from any arbitrary-size 
system of equations, the program solves for the 
unknowns. 

2. When used in its entirety, the program functions in 
a calculator mode, i.e., coefficients are entered in 
response to program prompts. The unknowns are 
then solved. Also, the determinant of the matrix is 
generated as well as the inverse. The latter is a 
preliminary step for matrix division. The input is 
echoed to a line printer, and, of course, the results 
are printed. 

3, When modified slightly, the program performs as a 
concise subroutine for use in a larger program. In this 
case, the input takes the form of an array supplied 
by the calling program. Output from the subroutine 
is then made available in an extended form of the 
Same array. 


The program given in listing 1 is written in Level II 
(Microsoft) BASIC as implemented on the TRS-80 
Model I microcomputer. You should have few, if any, 
problems adapting the program to other machines. 

I'll briefly review the steps involved in the Gauss- 
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lordan elimination method to clarify how you can use 
listing 1. 


The Method 

Any system of simultaneous equations can be repre- 
sented in general form as shown in figure 1a. À square 
array formed by the coefficients of x, from figure 1a 
establishes the coefficient matrix. You append the values 
from the right-hand side of the equations to the array 
to form the augmented matrix, as shown in figure 1b. 

You can represent the Gauss-Jordan elimination 
method operating on this augmented matrix in pseudo- 
code as shown in figure 2. When you read this pro- 
cedure, note that the array is continually altered as the 
various loops progress. Any term labeled "a" in the pro- 
cess is the matrix element that remains after all previous 
operations have been completed. After these nested 
loops are performed, the solutions appear in the right- 
hand column of the augmented matrix as shown: 


] 

X1 = ĝi, 
a 

X2 = Az 
f 

X3 = zjm 


’ 
Xa = sel 


The primes indicate the values derived from the 
numerous divisions, multiplications, and subtractions 
performed in the loops. 

Text conthnied on page 398 
Listing on page 396 


Pro-Net'Sustem 


Professional Local Area Network 
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W/hats Your Connection 


Being well connected is not Really that 
Difficult! Make the Connection. The Right 
Connection. The PRO-NET from SWI international 
Systems, links up to 128 of the most popular 

| microcomputers at distances over 5,000 feet with 
speeds at 4 million bits per second, "for under 
$300.00 per computer.” 


Select the multi-user operating system that suits 
you best, featuring Password Security, Turnkey 
Command, File and Record Locking, Spooling to common 
Printers, Electronic Mail, Educational Languages. and 
more...much more. 


Take advantage of the most flexible networking topology for 
your business, professional! or educational environment. 

PRO-NET SYSTEM also allows for the most flexible use of popular 
mass storage available from a large variety of suppliers. 


| The PRO-NET SYSTEM emphasizes computing solutions at an 
affordable cost. Features found in systems costing far more are 
standard components of the PRO-NET SYSTEM making networking a 
cost-effective necessity. Increased productivity from top level manage- 


——— —— À ———— ee =e 
ment to the department level is part of the PRO-NET SYSTEM approach tO QE 


distributed computing power, centralized storage, and better communi- 
cations. The PRO-NET SYSTEM provides the missing element to make your 


personal computer a versatile distributed networking communication solution. 
INTERNATIONAL Specialist in Networking 


SOI SYSTEMS For Microcomputers 


See the PRO-NET SYSTEM at your local SWI INTERNATIONAL SYSTEMS dealer. 
7741 East Gray Road, Suite 2 « Scottsdale, Arizona 85260-3496 « 602 998-3986 Telex: 467580 
Circle 356 on inquiry card. 
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Listing 1: This version of the program stands alone and can be used in a calculator mode (as defined in the text) to solve linear systems. 
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Program podule l'or aglulion of arbitrare Size 
systems of lineae esialian. Solution method is 
Gauss-Jordan Elisinalion. In addition to the 
Solution vector Lhe faaleix invenio is alto derived. 
Patric^ McOuire 
Lafswetie. LA — 1920 


YS wed 4 


* The first. section is a smell ubilityw lor use in testing 
* the module uira d Fris entro. lL maw also be used 
* "ap is" Lo soive linear swetems. 


CLS 

IHPUT"ENTER MATRIX SIZE. «M it WO. ENTER N" SH 
DIM RCH.Hw2212 

FOR X-1 TO H 

FOR Y=1 TO Nei 

PRINT" ENTER ELEMENT "sze54 

IHPUT ACX. VD 

MENT V 

MEXT &K 

T End uLilityw section 

P [————5——DAAÓAAA r 


* Extend matrix ras for inverse generation 


ayti 
ACH. Y 221 


Aa 
* End extension section 
As 
" This seclion erinls infut and extended 
LPRINT TRB&1S522"GRUSS-JORDFIH ELIMINAT ITOH" 
LPRINT TRG415252" Inu Date ard Aerav Selur” 
FLAG@i1: " Superess determinant printing 
LX 870 


FLRGsOr ^ Reactiveats determinant Printing 
LPRINT: LPRIHT 
* End inwult printing section 


Lal 


ara 


Lond oo 


Besin actual solution 


+ 
La 
A 
e 


Pivel row normalization section? divides b» the diadonal 
DETeit: “Initializes the delLarminant 


Expand Your 
Capabilities 


Networking 


With ASCI - The Interface Experts 


ASCI Switches can solve your RS-232 
and Parallel networking problems 
Uther companies sell you boxes -p ASCI has customized 
interfaces. For the same price as an off the shel product, 
ASU can pravidle the service you needto develop a network 
that works for you 
ASG gives you the interfacing products that enable 
You 10 create... 
« Office Automation Systems 
s» Peripheral Sharing Systems 
e Scientific Equipment Mix/Matching 
« Process Control Networks 
Call ASCI today and receive our FREE brochure— 
Low Cos! Local Area Networking... 


213-793-807 I 


Advanced Systems Concepts, Inc. 


435 N. LAKE AVENUE, DEPT. B 
PASADENA, CALIFORNIA 81101 
TELEX: 701 215 
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FOR R=! TO M 

Jezet 

DIUSRCGR, R? 

DETsDET*DIU: ^ Urdale deLerminant 
FOR Hei To J 

ACR. H»2RCOR,H»7DIU 


FEFE 


Oo 
rs 
a 


NEXT 
“ End row normalization section 


SU cm ee 


* MorcPiuct row reduction section 
FOR S»3 TD N 

QALS, R? 

IF Sak GOTO 710 

FOR T=1 TO J 

HEMT T 


MEMT 5 
^ End row reduction section 


PREP EE EES Ea: 


d 
e 
$ 
x 


* End of solution sections 


did 


) a 
* Print heading for solution outeut 

LPRIHT TRECIS2;:"Gauss-lordan Elimination ResulLs" 
GOSUB 978 

ba Pei TO 61 LPRIHT! NEXT P 


# 
A 


* Line n DuUÍPLut subroutine 


FOR Y=1 TO zeH*i 
LPRIHT USING "UKH. 444" SACK. V2; 
LPRIHT " "3 


~J 
$ 


df 


TIIHIHI 
$3533 
E 


iF FLAG=l GOTO $78 
LFRINT “DETERMINAT > "DET 
RETURIH 


SEBEBI 


THIS 15 THE YEAR OF THE HARD DISK, TRADE-IN YOUR 
EXISTING 54" DOUBLE SIDED, DOUBLE DENSITY DISK 
DRIVE ON A NEW su" WINCHESTER SUBSYSTEM. 
McNEILL WILL GIVE YOU $200 FOR YOUR OLD DRIVE, 
TOWARD THE PURCHASE OF ANY ONE OF THE FOLLOW- 
ING HARD DISK SUBSYSTEMS. 
10 MB IMI formatted subsystem 

(2 yr. LTD warranty) 0 $1849 $1995 
22 MB AMPEX formatted subsystem 

1 yr. LTD warranty) —— TITTEN $2495 pares” 
44 MB AMPEX formatted subsystem 

(1 yr, LTD warranty) ........ sees 93499 Sabe 
Hard disk subsystems include Z80 interface card, controller cabi- 
net, power supply, cables, and hard disk. Compatible with: 
IBM-PC, Osborne, North Star, TR5-80 Mode! II, Televideo 802, 
Apple with CP/M, Heath/Zenith, any Z80 5-100 System. 
We carry most major brands of memory boards for your IBM-PC 
AST Research, Persyst, Seattle, Quadram. 
QUADLINK - Apple Software on IBM ........... o, 5549 
We carry most major brands of printers. Here are a fewexamples 
of our prices: 
Epson FX8O (in stock) wh» *»  »»vuod k*€*FótbhbtettsbshbuaMbws4sinathkz $549 
Prowriter 8510AÀg ................ ric té — M Bere 
C. Itah F-10 ?£4&428598995985851235"78€97B58989ULBÀJE*92*»4"&*5»^»*5)"7VlV*»*324«4 $1199 
Special Department for Universities. We accept purchase orders. 
All prices are F.O.B. El Toro, CA. All prices are subject ta change. 


NF EP 27 URL Gh Gh. Gh... 


A 2 ee BS.” 


714-768-8114 
Suite 186 a 25422 Trabucco Rd. #105, El Toro, CA 92630 
In Europe: McNeill, 138 University St,, Belfast, Northern Ireland 
BT? IJH TELEX 74351 
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Introducing a sensible solution 


to the problems of dBASE IT. 


dBASE II The Sensible Solution 

Records Per File 65,535 999,999 
Maximum Record Size 1,024 bytes 1,536 bytes 
Fields Per Record 32 384 
Key Fields Per File 7 10 

Simultaneously Accessible 2 10 
Number of Screens Per Program Limited by Limited only by 
Data Dictionary No Yes 

We don't mean to debase dBASE Ii, but if He ady to get down to business. 


you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as dBASE II is, its limitations can 
quickly paint you into an electronic corner 


And that's why wecreated The Sensible Solution. 


A sensational relational. 

Along with all the usual things you expect 
from a data base manager, The Sensible Solution lets 
you handle the kind of tough assignments that 
dBASE II can't: 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


A data base manager without ready-to-run 
application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper™ or 
Sensible Management!" our complete one-entry 
accounting and management system. 

They re both affordable. Business-tested. And 
supplied with source code so you can make your 
own modifications, 


A sensible trial offer. 

When you purchase The Sensible Solution, 
well send along a special trial disk that lets you create 
forms and enter a limited number of records. 

If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 


got nothing to lose. 
Except the problems of dBASE II. 


The Sensible Solution’ 


To order, write or call: O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 
Phone (206) 454-2261. Prices: The Sensible Solution — 8695, Sensible Solution Bookkeeper— $495, Sensible 
Management — $895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer mquiries welcome. 


dBASE [ t a rexpistereri traciemerk of Ashtor-Taje Senable Solubon, Sensible Sclubos Bookkeeper and Sensible Solution Management ore iredemarks al O'Hanlon Compeier Systems, Inc 
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B» &» Bros enee 4 F "€ ^ tan da. o, ot 
äyzj., bee ie h ee --- 034 43, m1 
Sa ee na Gas Öna) 


Figure 1: A general representation of any set of simullaneous egua- 
tions is shown in figure 1a. The coefficient array from the system 
of equations in 1a sets up the solution for x,, Xy Xy etc., when you 
form the augmented matrix shoum in 1b by appending the values from 
the right-hand side of the equation to the array. 


for kz1lo n 
fot ix 1 to n 
for /» 1 to (n+ 4) 
Ay 8,78, when =k 
or 
Gy 8, — (@ifau)(Ga), when isEK 
next j 
naxt i 
next k 
end 


Figure 2: The Gauss-Jordan elimination method, shown here in 
pseudocode, can be used to solve most simultaneous systems of 
equations. 


it 2 813 Verlaan Te + tet 1 T 0.40 
821 d22 WON Bot 49 € ^R 4 BON 3 3 9 RÀ Az ae! O 1 0 EI g 
än 432 ty i 1 3, mel 0 0 1 Tir) 0 
B, ta +3) ' Ba avt 0 0 IIT 1 


Figure 3: Appending the array of 1s and Os prior to performing the 
elimination procedure automatically yields the matrix inverse, 
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Text continued from page 394: 

The inverse of the coefficient matrix can also be gen- 
erated simultaneously during this routine. To do this, 
the original array (see figure 1b) is extended to include 
an identity matrix of size n, as shown in figure 3. Then, 
the inner loop of the pseudocode is extended to 


for j = 1 to (2n + 1) 


After the program is run, the matrix inverse is the result 
of the operations performed on the identity matrix. 

The coefficient-matrix determinant can also be concur- 
rently derived by taking the product of each term ax, 
as it is encountered, while the loops proceed. Called 
pivot elements, these terms lie along the diagonal of the 
matrix. 

For additional information on linear systems analysis 
and matrix manipulation in general, see Computational 
Matrix Algebra by David Steinberg (McGraw-Hill, 1974). 


Using the Program 

Use of the program in listing 1 is straightforward. As 
a problem-solving tool or teaching aid, the entire listing 
as given should be employed. 

Operating as a stand-alone program, the routine first 
asks for the matrix size n of the n x n coefficient array. 
Then, the user is prompted to enter the augmented ar- 
ray, element by element. The first entry is element 1,1 
and the last is n, n+1. 

After the last data entry, the program adds the array 
extension for generating the inverse, prints the input data 
(with extension), and proceeds with the solution. The 
solution sequence performed next is similar to the 
preceding pseudocode. Finally, the program prints the 
solution array along with the determinant. 

Figure 4 shows a sample run based on the following 
set of equations: 


213, ~— 4x, + Oxy = 6 
7X, + 4% + Sx, = 6 
2x, — 3x, + 6%, = 5 


Note that the solutions 
31 — 1443, X3 = —-0.902, and X34 = — 0.098 


appear in the 2+1 column of the resulting array. In this 
case, the solution vector lies in the fourth column, and 
the determinant of the coefficient matrix given in the 
original first three (7) columns is 61. 

You should use the version in listing 2 when you want 
the program to be a subroutine in a larger program. The 
calling program must have previously filled the array A 
with data and specified the value of N, where N equals 
n of an n x n system. After the equation is solved, the 
main program can extract the solution vector and/or the 
inverse from the extended array. The determinant is also 
available as the variable DET. The calling program must 
include a dimension statement allotting enough space 
for the largest array (n by 2n + 1) to be solved. 
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Better... 


SB-80 Single Board Computer 


Z-80-A 

64K RAM 

Fully Assembled and Tested 
Size: 16" x 13" 
Same as2 &8* floppy 
drives. Requires: 
+45¥ 1.5 Amp 


+5V 1.0 Amp 
T 12V 1.5 Amp 


The SB-80 single computer board along with 1 or 2 8inch disk drives, a power 
supply, an enclosure, and a CRT give you a complete computer system that 
can be used for either business or personal use and will stil! allow for upgrade 


options (up to 4 flappy dirves, 5 to 40 meg hard disk). 


CONSTRUCTION 


e Computer is fabricaled on a single 
ponted circuit board. 

e Sockels for all Integrated circults. 

e 50 pin connector allows access to 
system lor future expansion. 


PROCESSOR 


e 7ZBOA with 4 MHZ system clock with 
no wait states. 


MEMORY 


e 64K of 200ns dynamic RAM Is stan- 
dard .4116 IC's. 

e Parily protection is standard. A 
memory arror places the system in a 
permaneni wait state and lights on 
LEO indicator. 


ROM 
e 256 bytes bootstrap 
2 SERIAL i/0s 


e ZBOA-SIQO/0 dual channel chip. 

e Two compiele bidirectional serial 
ports with R5232 butisring. Fully 
programmable for Asynch. Bisynch, 
and SOLC. 

e Programmable dual baud rate gener- 
ator on board. Selectable baud rates 
up to 19.2kb, Provisions for modem 
supplied clocks. 

e Interrupts or polling under program 
cantrol. 


2 PARALLEL i/0s 


e Z80-A-PIO chip. 

e Two complete TTL eight-bit bidirec- 
tional ports with extra handshake 
lings. Interrupts or pollings under 
program control. 

e Printer support through one parallel 
port, 


COUNTER/TIMERS 


e ZB0A-CTC chip 

e Four separale countertimers under 
program control. 
Counters can count external events 
ang can inlerrupt or be polled. 
Timers are programmed lo interrupl 
or signal an external device alter a 
desired lime interval 


FLOPPY DISK CONTROLLER 


e Uses Western Digital! 1793 controller 
chip which supporis solt-sectored 
formats under program control, 

e Standard IBM — CP/M single den- 
sity formals or double density 600K 
byles per side, Density is selected by 
way of software conlrol; runs CP/M 
24", 

EXPANSION 


e 50 pin connector bus allows for fu- 
ture expansion capabilities. 


OPTIONAL 


e Winchester Host Adaptor board lor 
shugart SA-1000 or Corvus Hard 
Disk, Includes Cables. $236.00 


« SB-80 BIOS is available for $45.00 CP/M* 2.2 modilied by S & M Systems to run on a 


single board is avallabte for 1c... .ceecaee 


4*1 tea 343 btbt* $130.00 


e SB-80 Technical Manual .. ........ eve e i o- „aa $60 00 


Colonial Data 


16 BIT 
IBM PC* COMPATIBLE 


B 16-B(T — 8088 Processor 


@ 64K RAM (Expandto 256K) Bi Dual 409 KBYTES 51%” Floppies 
B Runs MS-DOS* Operating System lil Includes RS232C Port 
WE Total of 5 Expansion Slots 


Additional 64K RAM ..,................ —— . $90.00 


CABINET KITS 


Metal cabinet with proportionately balanced air flow-can- 
vection cooling, AC power cord connector, lighted power 
switch, Fuse assembly, OL65 Dual drive power supply 
(Will aiso power single board CPU). All hardware included 
(o mount 2 8" disk doves. Includes space area to mount 
any single board computer, Fully assembled and tested, 


SB- cw nee eee eee esses +i ia -o Cabinet Kil $395.00 
BL rds. cit nes seen , Bara Cabinet $145.00 


SHUGART FLOPPY DISK DRIVES 


455 (5v DS/DD) Slim . ..-....- $230.00 2/440.00 
801 (B SS/0D) .... -... 22. , $385.00 2/750.00 
B51 (8" DS/DD) .....1......--.., $485.00 2940.00 
850 (B" DS/DD) Stim ~... naaa +) $475.00 2920.00 
PRINTERS 

Okidata Microline 80 (80 col, 8D cps) ...... . $350.00 
Okidata Microline 82A (80 col, 120 cps) ..... $450.00 


Okidala Microline 92 (80 col, 180 cps) ....... $550.00 
Okidata Microline 93 (136 cot, 160 cps} ...... $950.00 
C.\toh Starwriter 40 (40 cps, Daisy). ... .,$1400.00 
C.ltoh Starwriter 55 (55 cps, Daisy) .. ..... $1700.00 


TERMINALS, KEYBOARDS, CATs 


ADDS Viewpoint Terminal... vissas see. . $570.00 
Keytranics |BM Compatible Keyboard.. . ... $250.00 
"Gorilla" Monochrome Monitor (12^ .,..... $99.00 
Princeton Graphic Syslems RGB 

Color Monilor ()BM Compatibls) ,,.. ..... $499.00 


HOW TO ORDER Phone orders using American Express, Visa, MasterCharge, Bank wire transfer, Cashier's or Certified check, Money Order, or Personal Check (allow 10 days Io clear). 
Please add 5% for shipping, handling and insurance. Connecticul residents add 7.5% sales tax. Atl equipment Is subject lo price changes and availability withoul nolice. All equipment is 
new and comes complete with manufacturers warranty. Showroom prices may differ from mail-order advertisament. 


* 115 4 piece demestie US prece 


* [MB PC rs a registered trademark of (8M Corporation 
a MS-DOS is a mgistered trademark of MICROSOFT 


© CPAM is a raderar of Digital Research Corp. 


Colonial Data Services Corp. 


105 Sanford Street Hamden, Conn. 06514 
(203) 288-2524 @ Telex: 956014 
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(4a) ENTER MATRIX SIZE, (Nx M), ENTER N? 3 
ENTER ELEMENT 1 1 
e? 


? 2 
ENTER ELEMENT 1 2 
? -4 

ENTER ELEMENT 1 3 
?5 

ENTER ELEMENT 


-— 
E 


76 

ENTER ELEMENT 
? 7 

ENTER ELEMENT 
? 4 

ENTER ELEMENT 
75 

ENTER ELEMENT 
76 

ENTER ELEMENT 
TU 

ENTER ELEMENT 


? -3 
ENTER ELEMENT 
6 
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? 
ENTER ELEMENT 
75 


(4b) 
Gauss-Jordan Elimination 
Input Data and Array Setup 
2.000 -4.000 5.000 6.000 1.000 0.000 0.000 
7.000 4,000 5.000 6.000 0.000 1.000 0.000 
2.000 -3.000 6.000 5000 0.000 0.000 1.000 
(4c) G à 
auss-Jordan Elimination Results 
1.000 0.000 0000 1.443 0.639 0.148 -0.656 
0.000 1.000 0.000 -0.902 -0.525 0033 0.410 
0.000 0.000 1.000 -0.098 -Q475 -0.033 0.590 


Determinant = 61 


Figure 4: The example system of equations given in the text is solved 
here using the program im listing 1. Figure 4a is an illustration of 
the data-entry process as it appears on screen. Figure 4b is the 
augmented matrix with appended Is and Os formed from the input 
data. Figure 4c shows the solved matrix; values of the unknowns x, 
x, and x, are in the fourth column in this case. 


Summary 

The version of the Gauss-Jordan elimination method 
described here includes some comprornises. For exam- 
ple, if any of the diagonal elements (24, A22, 43,, etc.) are 


Listing 2: This is an abbreviated form of listing 1, which is intended 
for use as a subroutine in a larger program. 
Subroutine to Perform re pr morena 


of simultaneous line eat The ma 
inverse and determinant are also N Eu 


Fatrich HeGuire 
. Lafavette. LR — 1990 


c 
*vYV EN A 


506050 ^ Extend matrix array for inverse seneration 


$0120 ieNe2t Jezel 

50136 FOR Kei TO J 

50140 ACR: K} 

49158 IF Key THEH AtK,K?=] 
588160 NEXT k 

58178 HEXT x 

590190 ^ End extension section 
30196 — 
5020p * 
Bein actua) solution 


eS 


30230 7 Pivot row normalizalion sectiant divides by the cdiasona) 
58240 DET-1: “Initialize the deLoerminant 
30250 FOP k-i TQ H 
50266 Jezel] 
50270 VULFA R Rə 
=9289 DET«sDET*DIU! ! LP» date determinant 
FOR H=] TO J 
50200 ARH ALR. H? -DIY 
HEXT H 
* End row normalization section 
$9530 ^ ——--—-——- —À— 
tion-P1vot row reduclion section 
30750 FOF Sei TG tt! 
50360 OefS.5 
T8376 IF SeR GOTO 56:416 
SOJLO FOr T=} TO J 
TOTI ACS. Temes, T) -FICAL Teg 
506406 NEST f 
50418 HEMT $ 
350420 Eng row reduction section 


50460 ^ End of «enlution vectiora. 
tí 7t ——— M — 
9e480 ^ 

2130 RETURH 


or become equal to 0, the solution fails. Ways exist to 
overcome this deficiency, but the inverse generation and 
determinant features are destroyed if you use simpler 
methods. There is another method, called the Maximum 
Pivot method, which overcomes the zero-diagonal prob- 
lem and retains the other features. However, this pro- 
cedure is significantly more complicated and time- 
consuming. Fortunately, most physical problems do not 
exhibit the zero-diagonal difficulty.m 


Patrick E. McGuire (102 Duncan Circle, Lafayette, LA 70503) is 0 registered 
professional petroleum engineer and assistant district manager of a major oil 
company. 
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The Future of Software 


Design 


Industry looks to software as the source of the next wave 
of innovation in microcomputers 


Software, after years of taking a 
backseat to hardware, has finally 
come into its own. Today there is 
general acknowledgment of soft- 
ware's importance. It is the bridge 
between the machine and the user— 
the tool that brings the power of the 
computer to the user. And software 
is defining today's crucial information 
issues. 

Instead of the emphasis of past 
years on building better and more 
powerful machines, the emphasis 
now is on how to harness the full 
power of the existing hardware 
through improved software design. 
The promise is that the existing 
machines could do the job much 
better—more easily, more efficient- 
ly—if software were better designed. 

And this promise, in turn, leads 
straight into several key issues that 
are facing software developers today. 
What, exactly, constitutes a better 
design? Of the various approaches 
that software design can take, which 
will be most effective in helping users 
access the full potential of their 
machines? 

Currently software developers face 
five major issues. None has easy 


This month the BYTE West Const editors 
relinguish their forum to Bill Gales. As cheir- 
man of the board of Microsoft Corpomtion, Gates 
directs the efforts of one of the microcomputer 


industry's major software houses and has some 
defintite opinions about the arrival of the soft 
revolution. 


by William Gates 


answers. The stand that each of the 
major players in the field chooses to 
take on these issues—and the degree 
to which the ultimate judge, the user 
marketplace, accepts each stand—will 
determine the direction of software 
design. 

A great deal of money will be in- 
vested in these choices. The cost of 
developing a fully integrated family 
of applications is enormous. Apple 
talks of investing $50 million to 
develop a complete applications 
family; Xerox views the job in terms 
of hundreds of man-years. Therefore, 
each software developer is going to 
have to take a good hard look at each 
of these issues and make its choice 
with great care. A wrong choice will 
be costly at best; at worst, it could 
spell financial disaster. 

In this article, Ill examine today's 
central software issues, analyze the 
pros and cons of the possible choices 
within each issue, and hazard some 
guesses as to which directions will 
prove to hold the key to the software 
packages of the future. 


Integration 

Integration has been a byword in 
the software industry for some time. 
But the issue here is not superficial 
integration. I am not talking about 
taking various products and calling 
them by similar names. I am not even 
talking about moving the data back 
and forth between the products 
through some sort of low-level 


numeric description, where special 
commands must be given each time 
the user wants to move data from one 
application to another. 

Such an approach, although better 
than no integration at all, presents 
the user with two major problems. 
First, special commands take con- 
siderable time and effort, both in the 
initial learning and in their applica- 
tion each time the data is to be 
moved. Worse yet, with this type of 
integration, important information 
about the data is lost. Take sales data, 
for example. In a particular applica- 
tion, users may have described sales 
by time period (daily weekly, or 
monthly), by sales unit (sales rep, 
product line, or division), and by the 
form in which they want to print it. 
With today's level of integration, if 
they try to move this data from one 
application to another, they general- 
ly will lose some of these important 
descriptors. The data will be devoid 
of its full structure. 

The two key features of real integra- 
tion, then, are that it must capture all 
data descriptors and it must be auto- 
matic. That is, to get two applications 
to work together, there should be no 
need to continually move the data 
back and forth manually. If, for ex- 
ample, users need to combine data 
from their balance sheets and their 
income statements to do monthly 
reports, they should be able to 
specify what data they want the 
reports to include and in what format 
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it should be printed. The rest should 
be automatic—graphs, charts, and 
all—without any need to go back in 
and reinput or redescribe the data. 

This is how fully integrated soft- 
ware will work. But the big question 
is, how do you get there? Basically, 
two possible approaches exist: either 
build one single application that does 
everything or else find better ways of 
moving data between separate appli- 
cations, 

The first approach has a definite 
appeal, in view of the fact that no one 
has yet developed a way of moving 
data between applications in a high- 
level form. But there are three signifi- 
cant drawbacks to the idea of build- 
ing a single applications package that 
does it all. 

First, there is the problem of 
specialized expertise. Even if one 
software developer had the expertise 
to build a complete set of generic 
applications—time scheduling, proj- 
ect scheduling, database develop- 
ment, electronic spreadsheets, and 
the like—it would be impossible to 
find a single vendor who had the ex- 
pertise to build all the necessary ver- 
tical applications. And vertical 
packages specific to different profes- 
sions or companies are going to be a 
major segment of the software 
market. This need, then, points to 
the importance of developing an ap- 
proach to integration that lets dif- 
ferent parties with specialized types 
of expertise come in and provide 
specific vertical applications of the 
various packages. 

À second problem with the ap- 
proach of developing a single ap- 
plication that does it all is that it re- 
quires the selection of a single data 
structure. Because a data structure 
that is ideal for one application may 
be clumsy and inefficient for another, 
the net effect of this approach is that 
it compromises individual applica- 
tions. For example, an in-memory 
data structure that is well suited to a 
spreadsheet application may be poor- 
ly suited for a database package. In 
fact, it may be totally unusable. If 
users want to develop graphs from 
the data stored in all the separate cells 
of a spreadsheet, for example, and 
they have to move the cells around 
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and gíve a special set of commands 
each time they need graphs drawn 
(or, alternatively, find a macro string 
that will accomplish the same end), 
they are not going to be likely to use 
the application very frequently. 
Clearly, different applications require 
different data structures to make 
them easy to use. 

The third difficulty with the single- 
application approach is that the com- 
mand structure could easily become 
overstrained. The number of different 
commands and decision trees could 
become a significant problem. 

For all of the above reasons, Apple 
and Microsoft are in agreement that 
the best solution is to have multiple 
products that can easily pass data 
back and forth. This doesnt mean 
that the products cannot be priced as 
a single package, or that they can't all 
be on the screen at. one time. But it 
does mean that they will be based on 
different data structures and will use 
different command structures. 


User Interface 

A second crucial decision area fac- 
ing software developers today in- 
volves the development of standards 
for user interfaces. Developers are in 
general agreement on some of these 
issues. For example, it is generally ac- 
cepted that packages should include 
online "help" files so that users can 
immediately call up a piece of help 
text that is designed for the specific 
context in which they find 
themselves. Similarly, menus written 
in standard English and full-sentence 
prompts are generally accepted. 
Visicorp, for example, is moving away 
from the use of coded commands (/) 
and toward the use of English words. 

The big issue today in the area of 
user interfaces is the introduction of 
graphics. To many people, graphics 
implies the drawing of bar charts, 
isometric charts, etc. But the graphics 
issue is, in reality, far broader than 
that. 

The question is how to present data 
on the screen. So far, companies have 
been fairly confined in how they use 
the screen to present data, For along 
time, they could only put characters 
(and monospaced ones, at that) in 
specific positions on the screen. This 


may not seem like a problem at first 
glance. But stop and think for a 
minute: if every time you went to use 
a piece of paper or a chalkboard you 
had to take little letters and place 
them where you wanted them, 
wouldn't you find this approach to be 
restricting? You might find yourself 
using the paper or chalkboard a great 
deal less than you now do, when you 
have the freedom to put arbitrary im- 
ages there in any form. 

The new graphic technology, with 
its use of pixels and bit-mapping, is 
bringing this same richness to the 
computer screen. The ability to view 
the screen as a piece of paper and to 
put arbitrary images on it means that 
graphics are going to be used for a 
great deal more than just drawing 
graphs. Icons, for example, tell the 
user what is happening in a much 
more compact and compelling way 
than words. Cursor displays to show 
users their positions are another form 
of visual feedback. For example, 
when users are deleting something, 
the screen could show scissors mov- 
ing around the material being 
deleted. Even graphs and diagrams 
will be revolutionized by the new 
graphics technology because the time 
and effort required to produce them 
will be significantly reduced. In fact, 
what the new graphics technology 
represents is a revolution in user 
interfaces. 

The bottom line is that graphics are 
going to be a standard part of all com- 
puters. No machine that costs more 
than $1000 will be without a built-in 
bit-map graphics screen. And the 
software analog of that hardware 
statement is that, one year from to- 
day, no decent application software 
family, no decent language family, 
and no decent operating system will 
be without extremely high level sup- 
port for this type of graphics capabili- 
ty. It will be no small task for the soft- 
ware developers to achieve this 
graphics integration, but it is a 
necessary task. Furthermore, the 
praphics capability is not going to be 
in the form of add-on packages that 
users go out and buy after they have 
bought their computers: it will be 
part of the definition of the machines 
themselves. As such, it will require 


very high level primitives to allow the 
user to easily access the graphics cap- 
abilities. 

As the above observations indicate, 
software developers are going to have 
to agree on some user-interface stan- 
dards to allow the full power of this 
graphics revolution to be felt. First, 
they will need to develop some stan- 
dards for incorporating the graphics 
capability into the machine, Apple is 
already moving in this direction with 
its development of a strong operating 
system as a foundation for such built- 
in features. Second, they will need to 
agree on some high-level operating 
system commands to make the 
graphics capabilities readily accessi- 
ble to the user. 


Data-Storage Metaphors 

Selection of the most appropriate 
data-storage metaphor is one of the 
toughest issues facing the software 
industry today. Basically, this term 
refers to the way the user perceives 
the storage of data within the system. 
Take Apple's Lisa system, for exam- 
ple, which is supposed to be capable 
of being learned in 20 minutes. 
Learning the spreadsheet application 
is going to be easy only for people 
who are used to working with 
formulas—people who like formulas, 
who understand them, and who 
understand how they can work 
together in an interdependent 
fashion. A data-storage metaphor 
that is based on placing formulas in 
cells of a spreadsheet is never going 
to be easy for most people to learn, 
regardless of how the system is 
dressed up with easy-to-remember 
icons, simple English commands, 
and so forth. 

Xerox, on the other hand, uses a 
linear, document-oriented metaphor. 
It includes different types of frames 
(text, graphics, and so forth), but the 
orientation is still that of a document, 
which is scrolled through in linear 
fashion. 

The direction that Microsoft is tak- 
ing is toward a database metaphor. 
We undertook a study within our own 
offices to look at the ways people ask 
about and record data, Our findings 
showed that the data itself is the key; 
people generally take a database ap- 


proach in recording and accessing in- 
formation. Someone wanting sales 
figures for the previous year, for ex- 
ample, would not create a spread- 
sheet with empty cells and then send 
it to the accounting department to 
have the cells filled in. Rather, the 
person would start with the data that 
he had and request the additional 
data needed to complete the picture, 

You can see that the metaphor 
question is entirely separate from 
concepts such as graphic icons or 
windows, It is also a much more dif- 
ficult issue to deal with. The effort, 
however, will definitely be worth our 
while: it is in this area, more than any 
other, that we can make the break- 
throughs that will allow the ordinary 
user to view the computer as simple. 
A software approach built around the 
right metaphor will allow users to 
walk up to the machine, immediate- 
ly see the data that they have put into 
the system, and then easily choose 
the applications that will allow them 
to view that data in the formats they 
need—all without having to refer to 
files, spreadsheet cells, formulas, or 
any other complex constructs. 


Tying Personal Computers 
to Mainframes 

A fourth major concern that soft- 
ware developers need to address is 
the growing interest in tying personal 
computers into mainframes. Because 
of the significant differences among 
mainframes, this is no simple matter. 
Mainframes—even those made by 
the same vendor—have different file 
handlers, different communications 
software, and different operating 
systems. The IBM 370 alone has at 
least six major operating en- 
vironments and, within each of 
those, multiple databases. Creating 
the software that will allow a per- 
sonal computer to tie into such a 
machine will not be a trivial task. 

The problem is not simply tying 
two machines together That has 
already been done: software exists 
that will turn the personal computer 
into a terminal, ignoring its local 
intelligence. 

The difficulty is to create a method 
of tying the two together that will 
allow automatic database querying. 


Users should not, for example, have 
to know JCL (job-control language) to 
access data from the mainframe. Nor 
should they need to learn a complex 
set of command structures. Rather 
they should be able to query the com- 
puter for data anywhere in the 
system and have the system itself use 
its intelligence to retrieve that data. 
In fact, the way the data was initially 
described in the dictionary should 
tell the system where to go to get it— 
whether to go, for example, to the 
mainframe, Compuserve, or Dow 
Jones. Resolving this software prob- 
lem will not be easy, but it must be 
accomplished; the increasing use of 
personal computers in large organiza- 
tions makes this a central concern 
today. 


Expanded Definition 
of an Operating System 

An important development that 
you will be seeing in the near future 
is a greatly expanded definition of an 
operating system. Microsoft, for ex- 
ample, as the vendor of one of to- 
day's most popular operating 
systems, MS-DOS, is planning to in- 
corporate an increasingly higher 
number of functions into that system. 
Graphics capabilities, user-interface 
capabilities, networking—all will be 
incorporated into the operating 
system. Instead of these functions be- 
ing considered add-on products, they 
will automatically be a part of every 
machine, This means that applica- 
tions writers will be able to assume 
that these functions are there and 
design their packages accordingly. 


The Soft World Is Here 

As the above observations indicate, 
the innovation taking place in the 
world of computers today originates 
with software. No longer do you 
need to go out and build better, more 
powerful hardware to achieve pro- 
ductivity improvements: you simply 
develop a new software package, and 
people can put it to use immediately 
in their existing machines. The revo- 
lution is here—and it is soft.m 


William Gates is chairman of the board of the 
Microsoft Corporation (10700 Northup Way 
Bellevue, WA 98004). 
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The 8086—An Architecture 


for the Future 


Part 3: Instruction Set Continued 


Program transfers, string manipulations, and processor-control 


In the previous two articles, I in- 
troduced the 8086 instruction set and 
demonstrated how it began to fulfill 
programmers’ needs. Memory 
variables can be designated as the 
destination of most operations, and 
the addressing modes support the 
needs of compilers. In this final part, 
I look at 8086 program transfers, 
string manipulations, and processor- 
control instructions. 


Program Transfers 

Instructions are fetched from 
memory using the CS register as the 
segment register and the IP register 
as the offset. The program-transfer 
instructions (see table 1) can change 
the contents of the CS and IP 
registers or just the IP register. 

For example, the JMP (jump) in- 
struction does an unconditional 
transfer to the target location. The 
two major forms of JMP are direct 
and indirect. 

The direct JMP instructions have 
three forms: short, near, or far. The 
short and near JMP instructions add 
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instructions are covered 


by Stephen A. Heywood 


a displacement contained in the in- 
struction to the IP register. Using a 
displacement instead of a direct ad- 
dress for these jumps helps the code 
become position-independent. This 
code can be located anywhere in 
memory because these jumps are a 
displacement from the current in- 
struction instead of an absolute ad- 
dress. The short form contains a 
1-byte displacement that adds to the 
IP register in order to jump +127 or 
—128 bytes from the next instruction. 


Mnemonic 


JMP target 

Jcond target 

LOOP target 
LOOPE/LOOPZ target 
LOOPNE/LOOPNZ target 
JCXZ targel 

CALL target 

RET optional-value 
INT type 

INTO 

IRET 


The near form contains a 2-byte 
displacement that adds to the IP 
register for jumps within a 32K-byte 
range. It can also be used to jump 
anywhere within the current pro- 
gram segment. 

As noted earlier, a segment can be 
as long as 64K bytes. This is due to 
the offset being given by a 16-bit 
register. This addressing method 
makes the segments appear circular, 
as opposed to linear for earlier 
microprocessors. For example, if a 


Description of Operation 


Jump IO target location 
see table 2 


Loop 

Loop while equalAcop while zero 

Loop while not equal/loop while not zero 
Jump if CX =0 

Call procedure 

Return trom procedure 

interrupt 

interrupt if overflow 

Interrupt return 


Table 1: The 8086 program-transfer instructions are used to modify the values in the CS — 


and IP registers or the IP register alone. 
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Figure 1: A near JMP, which is greater than 32K bytes from the target location, uses a for- 
ward JMP with a positive displacement; if less than 32K byies from the target, it uses a backward 


JMP with a negative displacement. 


displacement of +5 is added to the 
contents of IP, which contains a hexa- 
decimal FFFE, then the IP register 
would contain a hexadecimal 0003 
after the operation. Figure 1 
graphically demonstrates this circular 
concept. Notice that a jump from the 
end to the beginning of the code area 
actually jumps forward instead of 
backward. Because the [MP instruc- 
tion is more than 32K bytes from the 
beginning, the shortest distance is 
forward. 

The far JMP replaces both the CS 
and IP registers with the 5 bytes con- 
tained in the instructions. This allows 
a jump to the beginning of a new seg- 
ment. Modular programming takes 
advantage of this capability. Recall 
that modular programming splits up 
the programming task among several 
programmers and puts the final proj- 
ect together using a linker. To transfer 
control from one module to another, 
you would employ a far JMP. 

Another use for the far JMP is after 
a reset. Delivering a reset to the 8086 
causes the following: IP, DS, SS, ES, 
and the flags are cleared; the CS 
register reads hexadecimal FFFF; and 
the remaining registers are left alone. 
With CS equal to FFFF and IP equal 
to 0, the first instruction wil] be 
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fetched from FFFFO. You would put 
a far JMP to the beginning of the pro- 
gram at this location. 
Indirect-near IMP instructions 
transfer the contents of a general 
register or the contents of a memory 
location, using the addressing 


TABLE ERROR 


ROUTINE1 


ROUTINES 
ROUTINE4 
ROUTINES 


modes, to the IP register. This lets 
you use jump tables according to the 
values calculated. Figure 2 illustrates 
the use of an indirect jump on a value 
that has been input from a port to 
jump to a proper routine. 

The far-indirect JMP uses the con- 
tents of a double-word memory loca- 
tion, using the addressing modes, to 
load the CS and IP registers. The first 
word transfers to the IP and the sec- 
ond word to the CS. 

Conditional-jump instructions 
jump on the status of the 8086 flags 
at the time the instruction is ex- 
ecuted. The tested flag conditions are 
shown in table 2. If the condition is 
TRUE, then the jump takes place; if 
the condition is FALSE, then the next 
instruction is executed. All condi- 
tional jumps are short jumps. There- 
fore, the target must be within — 128 
or +127 bytes of the next instruction. 
If you want to jump to a farther 
target, you would use the opposite 
condition to jump around a near JMP 
to the target location. 

Conditional transfers can be divid- 
ed into three categories: signed, un- 
signed, or either. Signed-conditional 
jumps look at the Overflow and Sign 
flags; the unsigned versions look at 
the Carry flag. Most of these instruc- 


This sets up a table of offsets to 
‘the printer routine 
ROUTINE? (OW means to define as a word 


This will input from a keyboard at port O a value from 1-5 
in ASCII and jump to the routine for that key. If the key 
is anything else it will go to an error routine. 


START. IN ALO 
SUB ALO 


:Get value from keyboard at port 0 
‘Subtract hexadecimal 30 to change from ASCII 


to a value 


CMP ALS 
INRANGE 
AL.AL 


;See if value is anything but 0-5 
Af 0-5 then pointing corractiy 
‘tf not 1-4 than make it zero to go 


ito error routine 


INRANGE: XOR AH.AH 


MOV SIAX 


SAL Siit 
JMP  TABLE[SI] 


;Clear high byte to make word 
;Place in index register to address 
;Double value for word indexing 
‘Jump to the routine whose offset 


‘is TABLE plus SI 


ERROR 

ROUTINE?: 
ROUTINE2: 
ROUTINES: 
ROUTINES: 
ROUTINES: 


Figure 2: Using a JMP table. 
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Mnemonic Jump if 
signed 
JG/JNLE target 
JGE/JNL target 
JLAINGE target 
JLE/JNG target 
JO target 

JS target 

JNO target 
JNS target 


overtow 
sign 

not overflow 
not sign 


Unsigned 

JAJNBE target 
JAEAINB target 
JB/JNAE target 
JBE/JNA target 


Eithar 

JC target 
JE/JZ target 
JPIJPE target 
JNC target 
JNEAINZ target 
JNPIJPO target 


carry 
equal/zero 


nol carry 


greater/nat less nor equal 
greater or equal/not less 
less/not greater nor equal 
less or aqual/not greater 


above/not below nor equal 
above or equal/not below 
below/nat above nor equal 
below or equal/not above 


parity/panty even 


not equal/not zero 
not paritylparity odd 


Condition Tested 


(SF XOA OF) OR ZF) =O 
(SF XOR OP) «0 

(SF XOR OF) s 1 

(SF XOR OF) OR ZF)z 1 
OF = | 

SF = 1 

OF aQ 

SF z0 


(CF OR ZF}=0 
CFz0 
GF x1 
(CF OR ZF) = 1 


CF x 1 
ZFz1 
PF x1 
CF xÜ 
ZF 0 
PF=0 


Table 2: The conditional transfers jump on the status of certain flags and can only be 


short jumps. 


tions have more than one mnemonic. 
Again, this is to aid documentation 
purposes. 

The conditions of greater and less 
refer to signed values; the conditions 
of above and below refer to unsigned 
values. These conditions should be 
used after you have done a CMP or 
a SUB instruction to ensure that you 
have the right flag conditions. You 
can see the difference between these 
two conditions by an example. If you 
compare the following hexadecimal 
bytes, FF to 00, and treat them as 
signed mumbers, you are comparing 
a —1 to a 0 and determining that FF 
is less than 0. But if you compare 
these same numbers and treat them 
as unsigned numbers, you would 
find that 255 is above 0, This means 
that the conditional jump that you 
would use depends on how you treat 
the numbers. 

Most programs use some type of 
software loop to perform such tasks 
as adding a value to a group of loca- 
tions or a delay. Included in the 8086 
instruction set are three instructions 
to make looping easier. These LOOP 
instructions use the CX register as a 
counter. They decrement the CX 
repister and transfer to the target 
location if CX is not equal to zero. 
Otherwise, control transfers to the 
next instruction. Basically, this in- 
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struction replaces the following two 
instructions: 


DCR CX 
JNZ . target 


Except for one difference, no flags are 
affected by the LOOP instructions. 
Like the conditional transfers, LOOP 
instructions are only short transfers. 
Assembly-language programmers 
please note the following. If you like 
to use LOOP as a label in your pro- 
grams, you might get an error from 
the assembler if you try it with the 
8086. 

The two conditional LOOP instruc- 
tions are LOOPE (loop while 
equal)/LOOPZ (loop while zero) and 
LOOPNE (loop while not equal) 
LOOPNZ (loop while not zero). 
These two instructions have an alter- 
nate way of falling out of the loop. 
They decrement the CX register and 
transfer control to the target if CX is 
not equal to zero and the Zero flag is 
set for LOOPE or is cleared for 
LOOPNE. 

The program will fall out of the 
loop if the CX register is zero, or 
prematurely fall out if the Zero flag 
is cleared for LOOP while equal/zero 
or if the Zero flag is set for the LOOP 
while not equal/not zero. Because the 
LOOP part of the instruction does 


The 80186— 


The 8086 is a popular microprocessor be- 
ing used by hardware designers in many 
different systems, In fact, in varied applica- 
tions system designers employ the same 
components. For example, an interrupt 
controller supplies the external interrupt 


| type number for multiple interrupts. A 


clock generator futnishes the 8086 and 
system clocks as well as buffering the reset 


| and ready input signals. Chip-select logic 
| chooses different memory blocks and in- 


put/output devices, Often, these devices 
run at different speeds. Therefore, wait- 
state generators insert wait states in the 
microprocessor for accessing the slower 
devices. Timers and counters handle the 
timing gnd counting of events and tasks, 
To transfer data quickly between input/ou- 
put devices and/or memory devices, DMA 
(direct memory access) controllers find 
widespread usé, Chips supply control 
signals and give added drive to the data 
bus. However, all these components take 
up board space, and their interconnections 
make for a complex design and possible 
future problems, Consequently, Intel 
designed and manufactured an improved 
version of the 8086 microprocessor, called 
the 80156, 

The 80186 contains the following hard- 
ware on one 6B-pin chip: 


e8-MHz enhanced 8086 microprocessor 
eprogrammable multilevel interrupt con- 
troller for as many as five external and 
three intemal sources 

eclock generator for internal and external 
clocks 

eprogrammable memory and input/out- 
put chip selects for as many as six indepen- 
dent memory blocks and as marry as seven 
peripherals 

ethree 16-bit programmable timer/ 
counters, two external and one internal 
etwo independent programmable DMA 
channels for transfers up to 2 megabyles/sec 
per channel 

edaia-bus transceiver for added drive 
alocal bus controller for control signals 


These 80186 devices can be addressed in 
the inputfoutput space or in the memory 
space for programming purposes, The còn- 
tral registers for the interrupt controller, 
the timers, the DMA channels, and the 
chip-select logic are grouped together in a 
256-byte block, The 80186 has one addi- 
tional register, the relocation register. It 


A Lot of Hardware in One Package 


locates this block in the input/output or 
memory space, contains the most signifi- 
cant 16 bits of the address where this block 
is located, determines the condition of the 
interrupt controller, and determines 
whether to interrupt if an ESC instruction 
comes in. 

The 801B6's microprocessor has been 
enhanced for added performance over the 
8086. For example, the 8086 calculates ad- 
dresses (segment + base + index + dis- 
placement) in an internal microcode 
routine. The 80186 uses a dedicated hard- 
ware adder to speed up address calcula- 
tions. Also included in the 80186 is the 
hardware for 16-bit integer multiply and 
divide to speed up these instructions more 
than three times faster than the 8-MHz 
8086, Furthermore, string manipulations 
have been streantlined by doing the string 
overhead of decrementing CX and check- 
ing flags in parallel so they execute as fast 
as the memory can handle them (up to 2 
megabytes/sec), Multibit shifts and rota- 
tions execute each shift or rotation at a 
Lbit/elock cycle 

The 80186 has the same instruction set 
as the 8086; therefore, code written for the 
8086 om run on the 80186. Ten additional 
insiructions are also included in the 80186, 
as listed in table 1. 

For example, you otn push un immediate 
16-bit value or n sign-extended 8-bit value 
on the slack. This instruction speeds up 
the previous 8086 method of moving an 
immediate value to a register and then 
pushing that register on the stack to pass 
an immediate value as a parameter to a 
procedure. 

If you want to save all the general 
registers (AX, BX, CX, DX, BP. SB SI, 
and DI) at the beginning of an interrupt 
routine to use them in the routine, the 
80186 has an instruction called PUSHA 
(PUSH all) to do all this storage in one in- 
struction. Instruction POPA (POP all) 
does the reverse and is used at the end of 
the routine, 

If you want to multiply by an immetliate 
value in the 8086, you move it into a 
register or a memory location first and then 
multiply. In the 80186, instruction IMUL 
(integer multiply immediate) can multiply 
any 16-bit general register or memory loca- 
tion as the source with an immediate 16-bit 
integer (or a eign-extended 8-bit integer) 
and place the 16-bit product in any 16-bit 
general register as the destination, 

For muitibit shifts/rotations, you can 


shift or rotate by the count held in the CL 
register for both the 8086 and the 80186. 
However, the 80186 also lets you specify 
the count by an immediate value in the tr- 
struction (e.g., SAL BX,5). 

String instructions let you manipulate 
blocks of memory. The 80186 hes twoedded 
string instructions (INS and OUTS) for 
input/output devices. Instruction INS (m- 
put string) stores in memory, pointed io 
by the ES segment register with DI offset, 
the block of bytes or words input from the 
device whose port address is in the DX 
register. Instruction OUTS (output string) 
outputs to the device, whose port address 
is in the DX register, the block of bytes or 
words in memory pointed to by the DS seg- 
ment register with SI offset. You can use 
these instructions with or without a REP 
prefix, and DI and SI are updated the same 
way as string instructions. 

Block-structured high-level languages 
(such as Pascal) create a stack frame for 
local variables at each procedure level and 
copy pointers to access a previous level's 
variables. The 80186 instruction ENTER 
is used by a compiler to set this up. The 
first operand says how much room (in 
bytes) to set aside on the stack for local 
variable space. The second operand equals 
the level to determine how many pointers 
to copy to this procedure’s stack grea. fn- 
struction ENTER also follows the conven- 
tion of pushing BP and loading BP with 
SP. The LEAVE instruction does the op- 
posite and has no operands. 

The BOUND instruction checks the 
array-index register specified in the in- 
struction against a boundary to determine 
whether it is within limits, The array- 


Mnemonic 


PUSH immediate 


index register is compared with a two-word 
block whose offset is in the in- 
struction. The first word contains the lower 
limit that the index register can contain, 

and the second word contains the 
limit. If this register is out of the bound- 
ary, an automatic interrupt type 5 is 
general register can be 


generated, Ary 
specified, but you would usually use BX, 


BP. SI or DI because they are in the 
addressing modes, 

Notice that a new interrupt type is de- 
fined by the 80186. Other interrupts are 
also used by the 80186 that were previously 
reserved for future use by the 8086. If the 
50186 encounters an undefined op code, an 
Automatic type 6 interrupt is generated. If 
an ESC instruction comes in and the 80186 
is not connected to 2 coprocessor, the in- 
struction is normally ignored. But if you 
want to emulate the instruction in soft- 
ware, you would set the bit mentioned 
earlier in the relocation register. Then, 
every time an ESC instruction comes in, 
an automatic type 7 interrupt is generated, 
and the return address will point to the 
ESC instruction that caused it. The 
routine would then emulate the ESC in- 
struction in software by using this infor- 
mation. The timers, DMA channels, and 
external interrupts have interrupt typea 
associated with them as well. 

Building on 8086 experience, enhanced 
hardware functions make the 80186 a much 
improved microprocessor for hardware 
designers because of its reduced component 
count and interconnections, These ad- 
vanced features help speed up the execu- 
tion of software. The added instructions 
provide additional programming benefits, 


Dascription of Operation 
PUSH immediale data 


PUSHA PUSH all general registers 
POPA POP all genera! registers 


IMUL dest, source, immediate 
Shiftrotate dest, immediate 


Integer multiply immediate 
Shittirctate destination by immediate count value 


INS Input string using DX for port 
QUTS Output string using OX for port 


ENTER stack-frama, level 


Enter procedura 


LEAVE Leave procedure 


BOUND reg,boundary 


Check array against boundary 


The 80186 has 10 additional instructions added to its S086-based instruction set for 
added software capabilities. 
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not affect the Zero flag, you could 
precede these conditions with a CMP 
and make it a condition to fall out of 
the loop prematurely. 

Because LOOP decrements CX first 
and then checks to determine 
whether it is zero, you could en- 
counter problems if you enter the 
loop with CX equal to zero. If you 
don't check CX for zero before the 
loop, you would execute the loop 
65,536 times. To prevent this prob- 
lem, you employ the JCXZ (jump on 
CX zero) instruction. It jumps if CX 
is equal to zero; you could use this 
to jump around the loop if CX is 
equal to zero and you don't want to 
execute the loop so many times. 


Procedures 

Procedures, a name given to 
subroutines by high-level languages, 
are used for often repeated parts of 
a program. The CALL instruction is 
used to jump to a procedure, and the 
RET (return) instruction returns you 
back to the program, The CALL in- 
struction is like a jump except that it 
saves the return address, the address 
of the next instruction following the 
CALL, on the stack; there is no short 
form of this instruction. The CALL 
instruction can be indirect or direct 
as well as near or far. The near-form 
CALL instruction places the contents 
of the IP register on the stack and 
then adds the displacement in the in- 
struction to the IP register. The far- 
form CALL instruction pushes both 
C5 and IP on the stack before 
reloading these registers. This means 
that the RET instruction must be 
either far or near. Once a procedure 
has a far return at its end, you must 
use a far CALL to the procedure to 
make sure that the right information 
is on the stack for the RET instruc- 
tion. 

Often, you need to pass informa- 
ton, called parameters, to pro- 
cedures. These parameters can be 
passed in different ways. One way is 
to pass the parameter in a register, 
and the procedure would use that 
register's contents. Another way is to 
save the parameter in a mernory loca- 
tion common to the procedure, A 
third way is to pass the parameters 
on the stack and have the procedure 


get them and clean up the stack after 
it is done. To pass parameters on the 
stack, you can push register contents 
or the contents of memory locations; 
this is the most common method 
used by high-level languages. 
Reentrant procedures are those 
that call themselves, that call another 
procedure and then that procedure 
calls it back, or that can be inter- 
rupted and the interrupt calls the 
procedure. Each time the pracedure 
is called, it might require different 
parameters to work with. If you use 
the stack to pass these parameters, 
then each time the procedure is 
called it has a new stack frame to 
work with, an area in the stack set 
aside for a procedure to work in. 
Figure 3 shows an example of a call- 
ing program that pushes the param- 
eters on the stack and the procedure 
that utilizes these parameters. The 
stack frame is also shown as it would 
look after the BP register is pushed 
on the stack in the procedure. 
Remember from part 1 that the 
physical address consists of a seg- 
ment and an offset. The 8086 ad- 
dressing modes can use the contents 
of the BX, SI, DI, or BP registers to 
generate the offset to get data. The 
BX, SI, and DI registers default to the 
DS, but the BP register defaults to the 
55 register as its normal segment 
register. BP can then be used as the 
base register to access parameters on 
the stack. All procedures that have 
parameters on the stack then employ 
the BP register as shown in figure 3, 
In the sample procedure, you first 
use PUSH to put BP on the stack to 
save it and thus not ruin it for 
another procedure that is using it. 
Following that, you direct BP to point 
to the same location as SP with the 
MOV BESP instruction. In this way, 
you have the BP and SP registers 
pointing to the same area, namely, 
the top of the stack. Now you can 
use the BP register to access the 
parameters off the stack frame in- 
stead of changing the contents of the 
SP register. Because the SP register 
is used to point to the top of the 
stack, and interrupts as well as pro- 
cedures employ the stack to save the 
return address, you don't want to 
mess around with this register. 
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taneousiy you Can g S- -— The information manage- 
o from retrieval to hac ment function. 


sheet calculation to graphing Bp 


Add to 1-2-35 spread- 


instantly, just by pressing a ys — 70. sheet a selective information 
[ew keys. So now you can ( E management function, and 
experiment and recalculate bid the power curve rises at an 
and look at data in an endless awesome rate. Particularly 
variety of ways. As fast as your T since 1-2-35 information 
mind can think up new possi- y 4 management capability 


eru Der Pt, 
bilities. There's no lag berween mf 7 ten Armplióng, 
BEAN aepo unde tt ciation tT ANP Hes 


you and the computer And. 


reads files from other 
programs such as Word- 


thats a new kind of power - power thats Star, VisiCalc and dBase I. So you can 


greater than the sum of its programs. 


The spreadsheet function. 
1-23 were just a spreadsheet, 
you'd want it because it has the | 


a ace on the market (2048 rows by 
columns), To give you a quick idea of 
12 Dx spreadsheet capabilities: VisiCalc’s 
spreadsheet for the IBM PC offers 15 
arithmetic, logical and relational opera- 
tors, 28 functions and 32 spreadsheet- 
related commands. 1-2-3 has 15 operators, 


accumulate information on a limitless 
variety of topics and extract all or piace 
of it for instant spreadsheet analy; 
Unheard of before. Specific 1-2- nios 
mution management features include 
sorting with primary and secondary 
m Retrieval using up to 32 criteria. 

3 performs statistical Functions such 
as mean, count, standard deviarion and 
variance. [t can produce histograms on 
part or all of the data base. 1-2-3 also 


allows for the maintenance of multiple 
data bases and multiple criteria. 
The graphing function. 

1-2-3 enables you to create graphs 
of up to six variables using information 
already on the spreadsheet. And have it 
on screen in less than two seconds! Once 

u've made a graph, three keystrokes 
will display it in a different form. If data 
A the spreadsheet changes, you can dis- 
p a revised graph with one keystroke. 

is ihe ot relationship of one format to 

ns up a whole new applica- 

ee or the first time graphics can 
be used as a "what if" thinking tool! 

For a full demonstration of 1-2-3% 
remarkable power, visit your nearby 1-2-3 
dealer For the name and address, call 
1-800-343-5414 (in Mass. call 617-492-7171), 

Lotus Development Corporation, 

55 Wheeler Street, Cambridge, MA 02138. 


TM 


of arid Lotta are Inada as of Lonas 
Dore aperit Coorpurnton AT rights venerunt 
WrmidsSzar o a registered piuderark of MkroPro Inc 
Vix Cor. i a regrüterect trademark of VipiCorn 
hase 1 di a regard mademark of Aton- Tore 
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@ FLIP-Hi 


X ) book mart by D/Punch™ 

b- 
& running out of diskettes? EA 
į how many floppies do you have? 
? only listen to records on one eid? — 2 

only play tapes on one side? 

E&I) STOP WASTING HALF j 
ee YOUR MONEY & MEMORY S4 
E . EXACTLY. s 


Why should your single-sided diskettes be 
readable and writeable only to one side? 
' THESE TIMES DEMAND THAT EVERY DOLLAR 3 
YOU SPEND HAVE THE POWER OF TWO = 


GREAT FOR: 
l. Saving storage space 
2. Increasing memory 
3. Making bachup copies 
4, Saving money 
M 5. Fun to do 


* Now you can easily convert your single-sided 

$ Flopples into Flippies (diskettes using UPTS ‘>< 
go pat pend., clumsyprool, Ieeryproof, conver- 
sion Kits. Works with single, double or quad 
a À density — hard or solt sector. With FLIP-IT, 
F- 2 there is: 


RO NEED TO: 
1. Measure. 
2, Make aligament marks. 
3. Take media out of jacket. 
A. Miet pour hardware. 
5. Bey additional software. 


"FLIP-IT. was very easy to use... converted... 
four boxes of diskettes in jess than one half ~~“ 
hour... Used ather side... No Problems,” ied 

John Diari, Belmont, WA ee 

"No errors in reading or wriliag data in spite 
ot heavy use... will continue to recommend. “~~ 
to my friends and clients.” 

exeph Wieliatie, Brookline. MÀ 
Whee onteung remember In specify your compute system 
a) 54" FLIP-IT: iw alt Sw computers nci Appia, 
BM, Oxborne, Au, Radio Shach, Commodore, 
Vic tos, Kaypro, Franklin R more anly $29.95 
b) B" FLIP-IT: te B” computers inci (6M, Wang, 
Mia, Radio Shack, DEC, DG & mira 0 $34.35 
cl Labels: isell-sticung. 100 es} only$3.00 
d) Write Protect/Enable Tabs i0oc $2.65 
e) Hub-Reinforcer Kil ipoutionimg toot tor hub- 


opening) 
54° gists $10.99 b" diay $12.99 
f) Hub-Reinforcer Rings: (50 «ngs ra Ie hub 
noewisg) e 
5" Jub; $9.83 87 disks. $7.20 E. 
p) Disk Sleeves: toni tee Hea) À 
54 dake $2.55 a nus $3.85 


Mid $3 for shp A hdig (AK. MI, PR, Canada add $5 50 
Foreign counines add USO 10.50) — Mass Rex add 5% tan 
Send Check, Money Order la 


D/Punch Ce. (BB) 


P.O. Boz 201, Newion Hids, MA 02161 
feies: 4701009 OUR: TECH HEC: (617) 984-2126 


TOLL FREE 24 HRS ORDER LINE ay 


1-800-227-3800 ext. 128 


espri 141 D Peach Carp. 
We echoes i1 o demand 
Boake (agaras (acted 


For your FREE bookmark for your 
manuals, send us a stamped, self- * 


addressed envelope. SPECIAL 


FLIP-I$ * 
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OLD TOP 
OF STACK 


ş§ P — | OLD AP 


Calling program 

LEA AX, ARRAY 

PUSH AX 

MOV AX.10 

PUSH AX 

MON AX 

PUSH AX 

CALL. SAMPLE 
SAMPLE procedure 

PUSH BP 

MOV BPSP 

MOV AX [BP + 4] 

MOV CX (BP +8] 

MOV SI [BP -- 8] 

JCXZ STOP 
AGAIN. ADD [SI], AX 

ADD 91.2 

LOOP AGAIN 
STOP: POP BP 

RET 6 


HIGH MEMORY 


AODHESS OF ARRAY 
LENGTH OF ARRAT 
VALUE TO ADD 


{BF + 8&J 
(8P > 6} 
(BP +å) 
(BP + 2) 
BP 


LOW MEMORY 


;offsat to beginning of array 


Jength of array is 16 words (10 hexadecimal) 


‘Value to be added 


‘Save BP for protection 

‘Point BP at top of stack 

‘Get value to be added 

“Get length of array 

‘Get offset of array 

‘Skip loop if CX=0 

‘Otherwise add value in AX to array 


‘whose offset is In S! 

'Have SI point to next word 

'Do this CX times 

Restore BP 

‘Return and add 6 to SP to point al 
‘old top of stack 


Figure 3: Using ihe BP register to access parameters. 


To access the parameters, you use 
the BP register plus a displacement. 
As shown in figure 3, the return ad- 
dress is at BP+2 and the parameters 
are at BP+4, BP +6, and BP +8. This 
satisfies the first requirement to ac- 
cess parameters on the stack. 
Another benefit of using the stack is 
that you can subtract a value from the 
SP register after having BP point to 
it. Then, if you use a negative 
displacement with BP, you can access 
this area as a workspace for your pro- 
cedure's local variables. 

The procedure then moves these 
parameters into the proper registers. 
Next, you check the CX register for 
zero so that you don't do the loop 
65,536 times. In the loop, you add the 
contents of the location pointed to by 
5] with the value in ÁX, and place 


the result back in memory. Then SI 
is made to point to the next word by 
adding 2 to it. You repeat this process 
CX number of times. 

Now, you have to clean up the 
stack. If you simply pop the BP 
register and return, the SP register 
would be pointing at the first 
parameter, which is not where it is 
supposed to point. If you just did 
this, you would have to make it part 
of the calling program to pop the 
parameters off the stack. Because a 
procedure can be called several times, 
this would involve a large amount of 
overhead. To clean up the stack, the 
RET instruction can have a value that 
is added to the SP register after the 
return address is placed back in the 
IP register. In the sample program, 
the value added to the SP register is 


Will This Happen 


to You? == =: 
NOT IF YOU BUY YOUR PRINTER === 


After reading this issua of BYTE Magazine, you are now fully aware of 


the many outstanding printers on the market today. But what you 120 CPS - 1.9% g ! 
might not be aware of is that the printer you like best, might not be | Nx8dot matrix. = e 144x60 dots 1 i 
compatible with your computer and software. (The picture above is | Sizes - 5 unique signe tonal Spacing - g c 

raphic symbols P prs Gr Character | 


good example of printer incompatibility). At the Printer Store,we 
specialize in printers, so our experienced professional staff can help 
you choose the right printer for your personal and business needs. If 
you want the Best Value, Low Price, Product Availability, and 
Support, call The Printer Store and ask us about: 


e FULL FACTORY AUTHORIZED SERVICE 


s - bi-direci; Caracter set. 
‘ustable tractors . Sigue i logic-seeking - 
ntal tabbing. fet friction feed . 

Prowriter n. 


e FREE TECHNICAL CONSULTATION  -— | 
e FULL AFTER SALE SUPPORT cone Super and SIO ies 
HAT MATDIV.... X— IrrTCD DAL itv » GS CPS - DC pon - "T 
DOT MATRIX printers LETTER QUALITY painters | dem electric AVPS essing 
EPSON SERIES BROTHER SERIES e ideal tor W $ Call 
5 cess stipe $ CALL HR-1 (parallel) ........., SCALL | aromer HA" Ust 1100 
FX 100 ........ ...... SCA HR-1 (Serial) . ........- BEAL | grate eet ong $ Cal 
OKIDATA SERIES ARIS vee eeereree es SCALL | gne m 
B2 A... n.a... c... SCALL | COMREX SERIES p em 
oh st 4 kan a SIGH wes P md at eg MEL $ 195 agere e a a E 
A SOA | R2 nl Sea | INTERFACE EQUIPMENT 
84 (parallel) ............. $ CALL Apple Dumpting $145 
C. ITOH SERIES C. ITOH SERIES | Grappler Plus ...........$ CALL | 
'  B510 Prowriter $ 395 mOILEIONENMIESI ff Oa a det | 
| ink F-10 55 CPS . ......... 5 CAL Complete stock of. 
Prowriterl 2... . SCALL L 
À ) Epson Accessories .... $ CALL 
Ned Banana.,...., § 239 | Daisywriter 16K. 48K .._...... $ CALL Rus om pi Lo for 
IDS SERI e, Atari, IBM, 
| Microprism 480 SCALL | NEC SERIES TAS-80 (all models) ... $ CALL 
Prism 80... — . § CALL C — —— $ CALL Printer stands: large.....,.. $05 
Prism 132.... ... . $CAL o —— — $ CALL Printer stands: small ....... $25 
GEMINI SERIES 3950 . c — — € $ CALL Printer ribbons .......... $ CALL 
Gemini 10X . . --- Š CALL [i "pr i EE Printer Sound Enclosure .... SCALL 
" Gemini 15 E Egi dri 7T» | u 6 tone $2400 Vic 20/Comm 64 Interface .. $CALL 
Toshiba P 1380 UU UU LU "$1750 | NEC Accessories....... $ CALL "eem. à d 


cel, ERE MEM MEAS [Io duce 
We carry a full line of Cables and Accessories S kan EMI SUNNAT. 


Call (213) 470-1888 and ask us about... 4| FULL SERVICE OPTION 


We are so confident of our LOW PRICES and SUPPORT that we HOW TO DAGER: Dur phone lines are m trom Ba.m to 6p.m. PST. Monday- | 
PHONE REBATE are going tn ask you to make Ihe initia) investment by calling CD, LANE Sot MANC CONGÉ ato Db re or 
us Inreturn. when you buy your printer Iromus we will rebate uy cede , i p m Manufacturer s warranty apolicable on ak equip- | 
men 9 change 


| Pri nter Ihe cost of your call and deduc! (t from your invoice salience ENG ad 
hi STORE — 2357 Westwood Bivd., West Los Angeles, CA 90064 =. ere. a 


FOR TRS-80 MODELS 1,3& 4 
IBM PC, XT, AND COMPAQ 


The MMSFORTH 
System. 


Compare. 


e The spead, compactness and 
extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS-80 Models 1, 3 and 4. 


* An integrated system of 
sophisticatad application 
programs: word processíng, 
database management, 
communications, general 
ladger and more, all with 
powerful capabilities, sur- 
prising speed and ease of use. 


e With source code, for custam 
madifications by you or MMS. 


e The famous MMS support, 
Including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates, 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work- 
shops and professional 
consulting. 


IMG FORTH 


A World of 
Difference! 


e Personal licensing for TAS-80: 
$129.95 for MMSFORTH, or 
"34TH" User System with 
FORTHWRITE, DATA- 
HANDLER and FORTHCOM 
for $399.95. 


a Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH" User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 


a Corporate Site License Exten- 
sions from $1,000. 


lf you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 


MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01780 
(817) 653-6136 
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6, which is where the old top of stack 
was before the parameters were 
pushed on the stack by the calling 


program. 


Interrupts 

The 8086 has several sources for in- 
terrupts. An interrupt can come from 
external devices, software instruc- 
tions, or within the 8086 itself. The 
external sources for interrupts come 
from two pins called INTR (interrupt 
request) and NMI (nonmaskable in- 
terrupt). The INTR pin is maskable 
by the IE (interrupt enable) flag in the 
8086 flag register. If the IE flag is set, 
INTR can interrupt the 8086; if the IE 
flag is cleared, then INTR can't inter- 
rupt. NMI cannot be masked and is 
used mostly to report catastrophic 
events such as memory-parity errors 
or an imminent power failure, 

As listed in table 1, the software in- 
terrupts are INT (interrupt), followed 
by the interrupt type and INTO (in- 
terrupt on overflow). The interrupts 
trom the 8086 itself are divide error 
and single-step. Divide error is 
caused by a division having a quo- 
tient larger than the destination 
register, such as division by zero or 
dividing a large number by 1, Single- 
stepping is actually an interrupt after 
every instruction that is caused by the 
TF (Trap flag) in the flag register be- 
ing set. 

When you receive one of these in- 
terrupts, certain events occur. If it is 
an external interrupt, the current in- 
struction has to finish execution (ex- 
cept if it is a MOV or a POP to a seg- 
ment register, then it is the instruc- 
tion following the current instruc- 
tion). All the interrupt types then 
push the contents of the flag register 
on the stack. After this is done, the 
8086 clears the IF and TF flags. This 
is to prevent any INTR inputs from 
interrupting the processor and to pre- 
vent single-stepping through the in- 
terrupt routine. Because the flags are 
saved, whatever they were prior to 
the interrupt will be restored after the 
routine is finished. Next, the 8086 
pushes the contents of the CS and IP 
registers on the stack to save the 
return address in the same way a far 
CALL does. Finally, CS and IP are 
loaded from an interrupt-pointer 


table, depending on the type of in- 
terrupt. The interrupt-pointer table is 
a reserved area of memory that oc- 
cupies the first 1K bytes of memory 
space, as shown in figure 4. 

Notice that certain interrupts have 
reserved pointers for them and can 
generate those types automatically 
when they occur. Divide error is type 
Q, single-step is type 1, nonmaskable 
interrupt is type 2, breakpoint is type 
3, and overflow is type 4. In addition, 
types 5 through 31 are reserved by In- 
tel for future use and should not be 
used at this time. The others are 
available for use by the INTR or INT 
instructions. For INTR, an external 
device supplies the type, and the INT 
instruction supplies the type in the 
instruction. The B086 takes the type 
of interrupt, multiplies it by 4 to get 
to the correct table entry, and then 
loads it into the CS and IP registers. 
These table entries must be filled by 
you with the starting segment and 
offset of your particular interrupt 
routine. In other words, if you plan 
to include any divide instructions in 
your programs and you don't check 
the operands, you should fill the 
pointers at addresses 0 through 3 
with the CS and IP values of a 
routine to handle a divide error. 

The interrupt routine should save 
any register used by it because you 
dont know when the interrupt oc- 
curred for an external interrupt, and 
you wouldn't want to destroy 
anything that you might have in 
these registers. An IRET instruction 
should reside at the end of the inter- 
rupt. This instruction performs 
almost the same operation as a far- 
RET instruction, but it also pops the 
flags back. 

The INT instruction can check out 
interrupt-service routines by having 
the INT instruction followed by the 
type number of the one to be checked 
or used. For example, the divide- 
error routine might be the same as a 
routine needed in your program. The 
INT instruction can also be used for 
calls to another program to service 
particular devices. Because the code 
can be located anywhere in memory, 
but the interrupt-pointer table is at a 
fixed location, this makes it conve- 
nient to use for this purpose. 


TEST-FLY 


At the Bethesda Naval Research Center, they've 
discovered the power of MicroSPEED. The Navy's 
engineers use this remarkable hardware/software 
combination to "fly" an advanced fighter aircraft 

in real time—even making vertical landings on a 
simulated carrier deck. A "crash" is merely another 
learning experience, and an opportunity to modify 
the research aircraft—inside the Apple—io improve 
tomorrow's combat planes. 

Surprised that such a sophisticated task is possible 
on the Apple? So were the Navy's officials, and many 
others vilia have discovered... 


THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicroSPEED and other programming lan- 
guages is that with MicroSPEED, there is virtually 0 
limit to what you can achieve. It may well be the 
ultimate language for the Apple II and II (and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a minicomputer with 
an exhaustive set of user-friendly capabilities: hard- 


"d » 
" j Name: 


Addr 


Circla 30 on inquiry card. 


Company. 


City — tate Íp 
Use this coupon to order, or for more information. 


A *20 MILLION JET 
. ON AN APPLE? 
YES. WITH MICROSPEED. 


ware math processing, fast hi-res graphics and text, 
turtle graphics, print formating, two text editors, 
unlimited data types, and incredible FORTH extensi- 
bility—all at speeds up to 100 times faster than Basic, 


USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for 
non-programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will 
grow exponentially, as you work in an active part- 
nership with the machine, exploring and develop- 
ing new problem-solving facilities—creating, cor- 
recting, refining your increasingly powerful system. 


DEMANDING JOBS AT LOW COST Developed 

by a team of standout computer professionals, 
MicroSPEED has been put to the test in fields as 
diverse as medicine, the stock market, oceanography, 
and the arts. In even the most challenging appli- 
cations, MicroSPEED users have been unanimous 

in their praise of the System and manual. Typical 
comments are: 


"Very bigh marks; 
Thomas Tosch Phd., Tosch Information Management. 
“The more I use MícroSPEED, tbe more I love it; 
James L. Hockenhull, University of Washington. 
“Great!...A Joy to use, 
Henry Harris, Mission Designer, Cal Tech's Jet Propulsion Lab, 


"If you plan to use tbe Apple or IBM Personal 
Computer for any demanding task, then we built 
MicroSPEED for you, 

Sam Cottrell, President of Applied Analytics. 


MicroSPEED requires the Apple or [BM Personal Computer with single f 
disk. MicroSPEED II includes 2 MHz math processor. MicroSPEED 1+ | 
Í includes 4 MHz math processor. 


| l Applied Analytics Incorporated 
18930 Brookridge Drive 
11 [Upper Marlboro, Maryland 20772 (301) 627-6650 


P NI! [I'm interested! My computer is: 

| Please send me: 

" Rf! ,———MicrosPEED II, $495.00 ___160 Page Manual, $15.00 
à poene i+, $645.00 


—— Detailed Information 


Phone No( } 


oSPEED ; 
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IMIICRO3KXPRESS 


DISK DRIVES FOR 


TBM. appia -TRS-e0 grew / ug aris 


AND OTHER PEASONAL MICROCOMPUTERS 


INTERNAL MOUNTING FLEXIBLE DISK DRIVES FOR IEM Pc 
as ANO CTHER SMALL COMPUTERS 


SV" FULL 
A XT, 


GOC HO DOUBLE-SIDED, ASTPI. 320 30KB , , 
amme 


TMTEO-T DQUEXE-SIDED. ITP. 3208 
Tien ÜOUBLE-SIOED. 96TPL $4045 


2-107 t2 EMMY IMTERMAI MOUNTING FLEXIBLE DISK DIVES (INC 
STRAP WTS TO MOUNT IN FULL HEIGHT FOOTPRINT) 6 MS STEP RA 


(2) DRIVES FOR 
(2) ORMES FOR 
« 2 DRIVES FOR 
(2) DRIVES FOR 


SUE YETEM 
ISHON ABE uu A ASSEMBLED 5 TESTED WITH COMPLETE 
0400 DUAL DRIVE, DOUBLE-SIDED 2 4MB 


; $i, 
Hn DAGE DRIVE, DOUOLE-SIDEO. 1 2410. INEL RULER PANEL 
- SECOND DRIVE CAN BE ADDED LATER 
PCS ae M0 


ll-——h— ox FOA 

CONTROLLER MEEDED FOR "eor 

BATA DRIWI FLEQELE HIK DENIAL SABETSTEM EV 
TM Come -a 


IBM PC pos SOFTWARE umutits FROM TALL TREE SYSTEMS 
4 FORMAT EMABLES USE OF 5-14", DS. GETM LIE FLEUME 
WSK DRIVES gmin FEATURES FOR IAM FC 

DOS I 10 VERSI 


PREN uaa cd FE PS 
WIMORME ENABLES USE OF WINCHESTER BLBSTSTEMS FOR 
mm PC DOS 20 


SETOANE Be AE ATION OF ELECTRONIC DIS. FOR 
4 umumes CLUDES J FORMARI. WINDIVVE & JETORIVE 

IBM PC hir à r OSE CONTROLLERS, MULTFUNCTEON & RAM CARDS 
"TT ELECTRONES 
FAG 5.174" FLOPPY DRIVE CONTROLLER 


OCPI F 
——— HA STEINER MULTIFUNCTION & MAIOR" — 
<n RAM EXPANSION 


PETEAR 
m0 CLOCK CALENDAR WBAITERY AND SERUM. PORT 
MET 


Goarsetmed irre Fría 
DENSITY. WRITE 
[Box el 18) Soacul 15,35 


IF 10 RES 
QUE pcr EIS COLOR 


RAICRC SOPRESS 


(714) 632-8512 


305 S. State College Bivd. 
Suite 135 
Anaheim, CA 92806 
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00400 


0O00B4 


00080 


0007c 


00014 


00010 


ODOOC 


0OOO0B 


00004 


00000 


mm NE 


TYPE 255 
003FC (AVAILABLE) 


TYPE 313 
TYPE 32 
TYPE 31 


TYPE 5 
TYPE 4 
TYPE 3 
TYPE 2 
TYPE 1 
TYPE 9 


CS BASE ADDRESS 
IP OFFSET 


Figure 4: The interrupt-pointer table reserves the first IK bytes of memory space. Each type 
interrupt contains two words, which point to the segment and the offset of the interrupt 


routine that handles that type. 


The INTO instruction is a condi- 
tional interrupt on the Overflow flag. 
This instruction generates a type 4 in- 
terrupt if the Overflow flag is set. 
Otherwise, control is passed to the 
next instruction. You could use this 
instruction. after an arithmetic or logic 
instruction as a conditional CALL on 
the Overflow flag. 

If you're like me, your programs 
often have bugs in them, and you 
would like to debug them easily. Two 
operations are provided to make this 
job easier, One is the INT 3 instruc- 
tion, a special 1-byte form of the INT 
instruction. You can substitute this 
instruction for the op code of the in- 
struction that you want to set a break- 
point for. Your interrupt routine 
would then interrogate registers, by 
pushing them on the stack, or certain 
memory locations. An INT 3 instruc- 
tion could also be a way of inserting 
new instructions in a program to test 
new ideas without reassembling or 
recompiling. 


The other operation provided to 
aid debugging involves setting the 
Trap flag in the flag register. When 
the Trap flag is set, the 8086 does an 
automatic type 1 interrupt after each 
instruction, except on a MOV or POP 
to a segment register. The procedure 
you write can then look at certain 
things, display them, or do whatever 
you want. There is no instruction to 
set the Trap flag; how often would 
you use it in normal programming? 
A simple program to set the Trap flag 
might look like this: 


PUSHF 

POP AX ;Bring the flags 
into AX 

OR AX,0100 ;Set bit 8 of the 
;flag register 

PUSH AX 

POPF ‘Place it back in 


ithe flag register 


To clear the Trap flag, you could 
replace the OR instruction with an 


LOOKING FOR A 
MULTFUSER, HARD DISK 
COMPUTER SYSTEM YOUR 
CUSTOMERS CAN AFFORD? 


ItstheMorrow Decision I. A few good dealers, That's who wete 
a looking for. People who know how to sell 
: Starting at $8,495 retail. That's the and service multi-user, multi-tasking micro- 
basic Morrow 10MB system with 256K of computer systems. If you're one of those 
RAM. Including a 14-slot S-100 ( [EEE-696) dealers, ora qualified systems integrator, call 
motherboard, a 400KB floppy, one parallel us. Wed like to introduce you to Morrow's 
and three serial ports. ri. ah complete line of S-100, multi-user micro- 
A bundle of software. Beginning with computers, disks and peripherals. Systems 
our multi-user Micronix" operating system, your customers can afford. 


with both UNIX" and CP/M® 2.2 compati- 


Mi reuemieet me"  MORROWE 


checker, Microsoft" BASIC 80, the LogiCalc r— 
electronic spreadsheet and Personal PEARL? Sunnyvale. CA CA 94088 SE 8) 9807279 
a relational data base manager. os sees? tit 


Economical expandability. For cus- 
tomers with growth on their minds, the 
Decision I offers very affordable possibilities. 
Another $2,000 buys 6 MB more memory, 
256K more RAM and the ability to add 
three more users. 
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Mnemonic 


MOVSB/MOVSW 
CMPSB/CMPSW 
SCASB/SCASW 
LODSB/LODSW 
STOSB/STOSW 
REP 
REPE/REPZ 
REPNE/REPNZ 


Description of Operation 


Move byte or word string 

Compare byte or word string 

Scan byte ar word string 

Load byte or word string 

Store byte or word string 

Repeat 

Repeat whila equal/repeat while zero 

Repeat while not equal/repeat while not zero 


Table 3: The string instructions let you work with blocks of data using 1-byte instructions. 


Register or Flag How Contents Are Used 


Index (offset) for source string 
Index (offset) for destination stnng 
Segment of destination string 
Repetition counter 

Scan value 

Destination for LODS 

Source lor STOS 

0 = auto-increment SI,DI 

1 =auto-decrement SI,D! 
Scan/compare terminator 


Table 4: The string instructions use dedicated registers to generate fewer instructions, and 
they are shorter (1 byte) in length. 


now eds 
article 


AND AX,FEFE 


String Instructions 

At times, you need to manipulate 
large blocks of data in memory, such 
as moving them from one location to 
another, searching for a particular 
value, etc. You could accomplish this 
with the instructions shown in figure 
5s first program. In program 1, you 
load the SI register with the offset of 
the block you wish to move, the DI 
register with the offset of where you 
wish to move it to, and the CX 
register with the number of bytes you 
wish to move. The actual move re- 
quires loading the word using SI and 
saving the word using DI. Then you 
move the pointers to the next word 
and loop back and repeat it. This ac- 
complishes the tasks you set out to 
do but requires several instructions 
and extra time to perform them. 

Instead, string instructions, as 
shown in table 3, could be used to 
solve this problem. They can do byte 
or word operations and are actually 
short (1-byte) instructions. They use 
dedicated registers, as shown in table 


University Microfilms International, 
in cooperation with publishers 
of this journal, offers a highly con- 
venient Article Heprint Service. 


Single articles or complete issues 


can now be obtained in their 
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For more information please com- 
plete and mail the coupon below. 


ARTICLE REPRINT 
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Program #1 


This program will move a black beginning at BLOCK] to a block 
beginning at BLOCK2. The DS register is pointing at the 
segment that contains these blocks, Each block is BO words 
‘long (50 hexadecimal) 


LEA SI BLOCKI :Gat the blocks offsets in 

LEA DLBLOCK2 „ihe index registers 

MOV CxX,0050 Number of words to move (BO decimal) 
AGAIN: MOV AXIS ‘Bring in from BLOCKI 

MOV [DI]. AX ‘Save this word to BLOCK2 

ADD 51.2 ‘Move pointers to next word 

ADD DI,2 

LOOP AGAIN “Using CX as a counter to do 80 times 


Program #2 


Ths program is the same as the first excapt the string 
Anstruction MOVSW is used and AX is not destroyed 


PUSH DS ‘Make ES point to the same segment 

POP ES .as OS to use as destination 

LEA $1,BLOCK1 

LEA DI, BLOCK2 

MOV CX,0050 

CLO ‘Set up autc-inorement of Si and DI 
REP MOVSW ‘Same as AGAIN loop except AX is 


inal affected 


Figure 5: Lising the string instructions to move a block of data. 


4. Registers DS and Si are the source 
pointers (DS can be overridden as the 
segment register ta be CS, ES, or SS), 
and ES and DI are the destination 
pointers. The SI and/or DI registers 
are automatically incremented or 
decremented by 1 for a byte operation 
or by 2 for a word operation. The DF 
(Direction flag) in the flag register 
decides whether SI and/or DI are in- 
cremented or decremented. If DF is 
set, then you decrement or proceed 
to lower addresses; if DF is cleared, 
then you increment, The DF can be 
set by the STD (set direction) instruc- 
tion and cleared by the CLD (clear 
direction) instruction. 

String primitives perform single 
byte or word operations. Such 
primitives as MOVSB (move string 
byte) and MOVSW (move string 
word) transfer the contents of the 
location pointed to by SI to the loca- 
tion pointed to by DI with SI and DI 
adjusted. Primitives CMPSB (com- 
pare string byte) and CMPSW (com- 
pare string word) compare the con- 
tents of the location pointed to by SI 
with the contents of the location 
pointed to by DI with SI and DI ad- 
justed, which affect the flags the 
same as a CMP instruction. Primitive 
SCASB (scan string byte) compares 
the contents of the AL register to the 


contents of the location pointed to by 
DI; SCASW (scan string word) does 
the same with AX, Only the DI 
register is adjusted with this instruc- 
tion. Primitive LODSB (load string 
byte) transfers the contents of the 
location pointed to by SI to the AL 
register; LODSW (load string word), 
to the AX with SI adjusted. Primitive 
STOSB (store string byte) transfers 
AL to the location pointed to by DI; 
STOSW (store string word) transfers 
AX with DI adjusted. 

To do block operations, you can 
place a l-byte prefix in front of a 
string primitive called a REP (repeat) 
prefix. You would use REP in front of 
the MOVS, STOS, or LODS 
primitives to repeat that operation 
the same as a LOOP instruction 
would. CX contains the number of 
MOVS, STOS, or LODS operations 
you want to do with a REP prefix. As 
shown in figure 5» MOVSW with a 
REP prefix accomplishes in program 
2 the same task done in program 1. 
Notice that the ES register is initial- 
ized and the Direction flag is cleared 
for auto increment. Using REP before 
a STOS instruction lets you initialize 
a block of memory with a certain 
value, such as a zero to clear a block 
of memory. However, REP would 
probably not be used before a LODS 
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SOURCE SOFTWARE 
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instruction. 

For the CMPS and SCAS instruc- 
tions, you have the conditional REP 
prefixes of REPZ/REPE for repeat 
while zero/repeat while equal and 
REPNZ/REPNE for the opposite con- 
dition. These are similar to the con- 
ditional LOOP instructions. For ex- 
ample, if you use the REPNE in front 
of the SCASB instruction, you will 
stop repeating if CX equals zero or if 
a match is found between the AL 
register and the location pointed to 
by the DI register. You could use the 
REPNE instruction and check the CX 
register for zero. 1f it is zero and ZF 
is not set, then no match is found. If 
CX is not zero or ZF is set, then the 
DI register is pointing to the location 
following or before the matching 
character, because it is auto- 
decremented/incremented on each 
repetition by the SCAS instruction. 
À program demonstrating this setup 
is shown in figure 6. 

With a repeat prefix, CX is checked 
for zero before the operation, which 
is different from the LOOP instruc- 
tion. This means that you don't have 
to precede the repeated string opera- 
tion with a JCXZ to prevent doing it 
65,536 times. Another interesting 
point is that an interrupt can be 
recognized during a repeated string 
operation at each repetition. These 
are the only instructions that allow 
interrupts during execution because 
using a REP might tie up the 8086 for 
a long period of time. 

Primitives also permit you to build 
your own string operations. For ex- 
ample, you could translate an entire 
block of memory from one code to 
another after the registers are set up 
correctly: 


SIOSB 
LOOP AGAIN 
Processor-Control Instructions 
Processor-control instructions let 
programs control various 8086 func- 
tions, as shown in table 5. The STC 
(set carry), CLC (clear carry), and 
CMC (complement carry) instruc- 
tions affect the Carry flag. Instruc- 
tions STD and CLD are explained in 
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HES MON Rom ..........$28.75 
Turtle Graphics Rom ....828.75 
HES Writer Rom ,....... 828.75 
Shamus Rom...... — 
Protector Rom ..,....... 831.75 
Rabot Panic Rom 

BRODERSUND 64 
Serpentine R,......,...., $26.75 
Chopliftar R.....,....,.., 832.75 
Seafox R.. .............. $26.75 

PARKER 20 

Frogger (FOM).,......... 933.75 
OBert (ROM) ............. 833.75 
Tutankham (romi .. $33.75 


PRINTERS 


GORILLA GX-100..............$199.00 


EPSON ............. SCALL 
GEMINI 10 ....... $299.00 


PROWRITER...... $365.00 


in-stock items shipped within 24 hours of order. Personal 
checks requíre four weeks clearance before shipping. No 
depositon C.O.D. orders. Frea shipping on prepaid cash orders 
within the continental U.S. PA residents add sales tax. Ail 
products subject to availability and price change. Advertised 
prices show 4% discount offered for canh, add 4% for Master 


Circle 244 on inquiry card. 


Card or Vias. DEALER INQUIRIES INVITED. 


Jata for Our 
Most Extensive 
Computer 
Salary 


Survey 
Has Been 


Compiled! 


Do you know how your salary 
compares with your peers? 
Whether computer profes- 
sionals make more or less 
in other geographic areas. 
Or. now that recession is 
history, what economic 
resurgence will mean in 
terms of future compensation 
lavels for computer people? 
Our new, mid-year Loca/ 
Metropolitan Computer Salary 
Survey—the most extensive 
one published to date— 
details salary differences in 
major metropolitan areas 
throughout the United States 
and Canada. It's chock-full of 
new statistics; some you'll 
find have changed substan- 
tially from past reports. 


2,350 position and 
compensation categories. 


The new Survey is based 
on an in-depth analysis of 
salaries offered by our 
diverse client base as well as 
income data provided by 
thousands of computer pro- 
fessionals we are in contact 

with on a regular basis. 


Not only does our new 
report provide national 
madian figures, it also breaks 
out salary data by individual 
market. [n all, fifty position 
categories were surveyed in 
each of forty-six markets. 
Included are positions in 
programming, software mar- 
keting, software systems 
design, data communica- 
tions, mini/micro systems, 
data base, computer opera- 
tions, Edp auditing, computer 
marketing, sales. manage- 
ment, field service and 
others—at various levels of 
experience and at different 
size computer system sites. 


A useful tool for career 
advancement. 


The Survey is compiled by 
Source Edp, the world’s larg- 
est recruiting firm that's 
devoted exclusively to the 
computer profession. 


If you're wondering where , 


your career and income are 
heading. the report just 


| might be the most valuable 


| compensation guide you'll 


covers more positions and places! 


read and refer to often. It will 
not only help you evaluate 
your current career progress, 
but show you what skills are 
in most demand and what 
you can expect to earn in the 
future —with and without 
certain skill sets. 


Call for your FHEE report. 


The new Survey is avail- 
able at no charge to com- 
puter professionals. Call the 
Source Edp office nearest 
you to request a copy, with- 
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Call Today for 
Our New, FREE 
Mid-year Report. 


out obligation. As you'll dis- 
cover, there's no better way 
to pinpoint salary levels with 
more precision or to gain 
insight into emerging oppor- 
tunities. it could be the best 
reading you'll do all year. 


edp 


Source 


Personnel Services 


The warid's largest recruiting firm devoted 
exclusively to ihe computer profession | 
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Call today. 


Simpty phone the Source 
Edp office nearest you that's 
listed to the right. A copy 

wili be sent to you in 
strict confidence, with- 
out obligation. If unable 
to cail, write: 


-^ Source Edp 


Department B-2 
PO. Box 7100 | 
Mountain View, CA 94039 


(Whan writing, ba sure to include your tilla.) 


Call Source Edp today. 
United States: 
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Arizona 
Phoenix 
Callforris 


Northern 
Mountain View 


San Francisco 
Wainut Creek 


Ilinols 

Chicago 

Rolling Meadows 
indiana 
indianapolis 


Karrgas 
Overiand Park 


Massachuselia 
Boston 
Burington 
Wellaskey 

MI 


Detrail 
Southfield 
Tr 


Minnesota 
Minneapolis 
Downtown 


602/279-1010 


415/969-4910 
416/424-2410 
415/945-1910 


213/203-8111 
714/671-6500 


213/781 4800 
303/773-3700 
203/522-8590 
203/375-7240 
202/466-5690 
305/624-3536 
404/588-9350 
404/953-0200 


312/865-0770 
Ji2/302-0244 


317/631-2900 
913/888-8885 
502/581-8900 
604/561-6000 
901/727-4050 
301/441-8700 
301/321-7044 
617/482-7613 
617/279-5160 
817/237-3120 
313/259-7607 
313/352-6520 
312/362-0670 


512/332-6460 
812/544-9600 
612/227-8100 


314/862-3800 
016/474-3393 


803/650-4047 
608/482-2600 


201/845-3900 
609/452-7277 


292/557-8611 
212/738-7445 


516/364-0900 
914/683-9300 
216/535-1150 
613/760-5080 
216/771-2070 


614/224-0660 
513/461-4660 


918/599-7700 
503/223-8180 
216/265-7250 


215/665-1717 
412/261-6540 


214/954-1100 
214/387-1600 
517/338-8300 


713/751-0100 
743/439-0550 
512/342-9608 
7790-5610 
206/454-6400 


414/277-0345 


416/065-1125 
416/425-6730 
41272-3333 
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This procedure scans 2 buffer for a particular byte 
character and replaces It with another character The 
Parameters are passed in this order. 

The segment of tha buffer 

The offset of the buffer 

The number of bytes to scan lor 

‘A word whose low byta is the character to search for and 
‘whose high byte is Ihe character to replace with 


PUSH BP 
MOV BPSP , 
LES DI, [BP + 8] ;Get segment in ES and ofíset in 
DI using a double word in the 
‘stack (may have tp tall assembler 
iby LES DI.DWORD PTRIBP +8) ) 
MOV CX, [BP + 8) Length to search for 
MOY AX [BP + 4} AL contains character to search 
‘for and AH has character to 
replace with 
CLO :Auto-increment 
SEARCH: REPNE SCASB :Scan buffer until AL matches 
JE SWAP Jf a match swap Ihe characters 
JMP Done ;otherwase stop 
SWAP: MOV ESDI - 11AH (Using DI with a — 1 displacement 
(because SCAS does an Increment of 
‘DI, transfer tha new character 
‘making sure to use ES {and not 
:DS) as the segmeni register 
JCXZ DONE ‘jn case tha last match was also 
,at the end of the bufler 
JMP SEARCH 
DONE: POP BP 
RET B 


Figure 6: Scanning a buffer for a particular byte and replacing tt with another character. 


Mnemonic Deacription of Operation 


Set Carry flag 

Clear Carry flag 
Complament Carry flag 

Set Direction flag 

Clear Direction flag 

Set Interrupt-Enabla flag 
Clear Interrupt-Enable fiag 
Hatt until interru or reset 
Wait for TEST pin active 
Escape te axternal processor 
Lock bus during next instruction 
No operation 


Table 5: Pracessor-control instructions direct various 8086 functions. 


the section on string instructions. 

The CLI (clear interrupt) instruc- 
tion disables the INTR signal from in- 
terrupting the 8086 by clearing the In- 
terrupt flag. The STI (set interrupt) 
lets you recognize the INTR signal 
after the instruction following STI has 
been executed. 

The HET (halt) instruction stops the 
8086 until either a reset or an exter- 
nal interrupt on NMI or INTR occurs. 
When an interrupt routine returns, 
the 8086 resumes execution with the 
instruction following HLT. 

Systems often use multiple micro- 


processors. Using more than one 
microprocessor results in increased 
system performance. The 8086 is 
designed to cooperate with other 
microprocessors via its hardware and 
software structures. 

A special type of microprocessor, 
called a coprocessor, might share a 
program with the 8086, executing on- 
ly the instructions pertaining to it and 
ignoring the 8086 instructions. For ex- 
ample, the 8087 coprocessor, a 
numerics data processor, performs 
floating-point and trigonometric 
functions. However, the 8086 must 
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Et 


COMPLETE WITH POINT SPREAD 
EASY TO USE 


APPLE - DOS 4 B/APPLESOFT (5%") 


44") or CASSETTE 
ATARI - ATARI BASIC and 534" DISK (32K) 
or CASSETTE (16K) 
HEATH/ZENITH - HDOS or CP/M (5K") 
TIMEX/SINCLAIR - 16K RAM/CASSETTE 


CAVES OF ZULU 


Animated Adventure Fun 
(16K TIMEX / SINCLAIR ONLY) 


EACH ONLY $19.95 
Add $2.00 S/H per order 
(CA residents add appropriate salea tax) : 


STUART SOFTWARE 
25381 - G Alicia Parkway 


wes 8 ——- 
eet) Laguna Hills, CA 92653 So 


(714) 855-4753 
Dealer Inquiries Invited 


Circle 371 on tnquiry card. 


U.S. Robotics Modems 
300 / 1200 baud Auto dial / Auto Answer 


New - Password $374 
New - Couner (for Osborne) $414 
New - 5100 (for S100 Systems) $374 
Auto Dial 2124 $469 
Telpat Communications Sohware se 


Morrow Micro Decision 
includes SAR Ram, 280A, CP/M, p Hordtar 
, Logicalc, Bazic, 


MD1 200K disk drive 
MD? 2- 200K disk drives 
yah Persona) Poart Data Base Manage. $1189 
M03 2- 364K double sided drives 
wh Percona) Pea and Quast Bockaepeg $1589 
* 53.00 Long Distance Phone call credit wih Purchase * 
XL Systems 


A division of Data Information Systems, Inc 
987 Eas) 4800 South Suite 40 

Sall Lake City, Utah 84117 

(801) 266-0454 


5-100 EPROM PROGRAMMER 


EPROM-32 
* High quality 5-100 board metis oc exceeds [EEE-696 


«Progiama !K through 32K iyte) EPROMS 
« Teatont reto-mpestion-ipece Bock 


programming socke | 
* EPROM is prograremed through 1/0 ports and can be vertied 


ee ee ee Myr vernhcation 
- Programming voltage generated on-board 
~ Personality Modules simolily adaptation of board w Mílerget 


PHJ- Hia 21324 PMO BET6A 
Pu PMH ~ 27120 


* CP/M compatible control soltware 


includes comenands for programing, $999.95 ° 
yartication, disk 1/0 and editing AET 


Corporation 
£351 Poplar Ave s Sune 106 i 
Memes TH 28119 up 


Technical inquies 


*Putoe ncipdes EPROM-32, Bocumentatis apd two Personality 
Modules (specify). Additional Modules — 5754 Control software 

m 8° S330 diskette — £9 05 UPS oe UPS st — 
$4 00. COD — $150. um TH add G% sales tax 
VISA and MASTERCARD 


Circle 268 on inquiry card. 


ORDER DESK 
1-800-237-8400 eai 440 


APPLE Ile 


80 COLUMN/64K BOARD 


29,00 


* includes printed PCB 
* pictorial layout 

x list of commands 

* you add parts and labor 


* assembied 129.95 


ProWriter|..., | . 369.95 


Parallel card w/cable,, . 69.95 


We also carry a full line of 
Apple & IBM Hardware & Software 
DATA-HITE 
CORPORATION 
3086 Wheeling 


— add for — 
Shipping 2.50 
COD 1.65 
2nà day air 2.00 
CO res. add 39% sis. Lax 


(303) 366-5267 
VISA/MC WELCOME 


Circle 128 on Inquiry card. 


DISK DRIVES 

(For PC, Mod |, tli & IV) 
Tandon TM55-2 .. , , $239 
Tandon TM100-1 $189 
Tandon TM100-2 $239 
Tandon fM100-4 $339 
CDC 9409 call 


PC EXPANSIONS 


MAYNARD 

boa CONTROLLER $156 
dd $50 SP add $70 

jae 

Four Funclion =" capacily 

with 64K imaiatied $289 


CamboPius. 

64K+SPC+SuperDnve 

+SuperSpool $269 
Megaftus. 

64 SC Supe Dno 
4* SuparSpoc $269 
VO plus (SQ $114 


User installed, 
ana S or P or gama $ 35 


VLM Computer Electronics 
10 Park Place € Morrisiown NJ 07960 
(205) 267-3268 Visa, MC Check or COD 


Circte 418 on Inquiry card. 


64K fox VIC 20° 


STANDARD FEATURES : 
vi SUG Q^ be Ux TERES [TARUAE eT 


APS- 


ADAFE t 52K MEMORY FOR ATARI 
Ta ere $10 acuit green 

e COMM TERT sie aim CAN -— e 
» Oui FEAR Gannett Cu Pah 
ano sa 
© 1008) VCI? Bere ARARTIS 


612-441-3202 PO Box 43M Austin, Ta. 78745-0001 


LAX 


[=| ipl ieee PROCES thea YETTE i 


Circle 13 on inquiry card, 


Aurora, CO 80011 | 


know that an instruction coming in 
is for the coprocessor and not for 
itself. Therefore, coprocessor instruc- 
tions are contained in an ESC 
(escape) instruction, which the 8086 
will ignore. The coprocessor moni- 
tors the bus and, when an ESC 
comes in, captures its op code from 
the ESC instruction. If an operand 
from memory is involved, the 8086 
fetches that operand (calculating the 
address) and discards it. The 
coprocessor can capture the operand 
or the address at this time from the 
bus as well; the 8086 then goes on to 
the next instruction while the 
coprocessor is executing this instruc- 
tion. 

Because a coprocessor might take 
a different time period to execute its 
instruction, there should be some 
coordination between the two pro- 
cessors. Before another coprocessor 
instruction comes in, the coprocessor 
should finish its current one. A pin 
on the 8086, called TEST, ac- 
complishes this mission. The WAIT 
instruction looks at this pin and, if 
the pin is LOW, the 8086 will go on 
to the next instruction. But if the pin 
is HIGH, the 8086 will enter a wait 
condition. Therefore, the coprocessor 
can pull this pin HIGH until it is 
finished with its instruction. Most 
ESC instructions, and any 8086 in- 
struction that looks at a coprocessor's 
results, should be preceded with a 
WAIT instruction. 

Although multiprocessors can 
share memory and input/output 
devices, they must have their own 
programs. Often, they utilize the 
same buses to access common 
devices and take turns using this bus. 
Sharing, then, might involve some 
communication between multipro- 
cessors. For example, microprocessor 
#1 could be filling a block of memory 
with new data while microprocessor 
#2 is reading that same block of 
memory. Without some notification, 
microprocessor #2 might get part of 
some old data and part of some new 
data. 

The most common method of shar- 
ing a block of memory is to set up 
one location as a flag to let each pro- 
cessor know that this block is in use. 
Therefore, each microprocessor 


e Mail List 


IIEHITOTK. 


e Word Processor 
e Telecom 


e Spelling Checker 


A Family of Highly Developed Software for Your Personal Computer 


Dealers 


Liberty Computer Sales 
Tempe, AZ 

(602) 949-8218 

(800) 328-8905 outside AZ 
Compusales 

Lawndale, CA 

(213) 370-3224 

K.J. Murphy & Company 
San Francisco, CA 

(415) 391-5950 
Compumax 

Gainesville, FL 

(904) 375-7737 

Advanced Business Systems of Jax 
Jacksonville, FL 

(804) 396-4414 
InfoSystems, inc. 

Tampa, FL 

(813) 223-5266 

Allanta Sotiware Hause 
Decalur, GA 

(404) 292-2146 

Major Mill, Inc. 
Glenwood, IL 

(312) 755-2500 

(800) 323-8832 outside IL 
Southern Computer Systems 
Shelbyville, KY 

(502) 633-5638 

Soft Supply & Systems 
Burlington, MA 

(617) 229-6665 

Inveni Soltware, Inc. 
Mineota, Long (sland 
(516) 294-7670 

JAM. Computers, inc. 
Long island, NY 

(516) 543-3770 


Circle 257 on inquiry card. 


WE KEEP GOOD COMPANY = 


Legal Computer Applicalions, inc. 
Long Island, NY 

(516) 488-3338 

Hasiba/Harris Assoc. 

New York, NY 

(212) 929-0104 

Advanced Data Technology Corporation 
Greenville. OH 

(513) 548-7747 

The Soltware Place 

Austin. TX 

(512) 453-0851 

Houston. TX 

(713) 781-1488 

Marshall Business Equipment 
Marshall, TX 

(214) 938-B371 

Business Computer Systems, Inc. 
Salt Lake Cily, UT 

(801) 967-0820 

H & H Computer Enterprises, tnc. 
Blacksburg. VÀ 

(703) 552-0599 

micro MAX 

Reston/Herndon, VA 

(703) 471-4156 

Byte Size Solutions, Inc. 

Seattle, WA 

(206) 783-9599 

Tola! Computer Center 
Washington, D.C., Metro 

(703) 836-8188 

Faxx Computer Center 

Langley, B.C. Canada 

(604) 875-1221 

Vancouver, B.C. Canada 

(604) 533-5337 


Distributors | 


Elecirical Equipment Company 
Phoenix, AZ 

(602) 275-7861 

Software Resources 

San Rafael, CA 

(800) 851-9009 

(800) 851-9010 outside CA 
Computers, Pius 

Tallahassee, FL 

(904) 386-6835 

Van Ausdall & Farrar Inc. 

Evansville, IN 

(812) 424-5736 

Fort Wayne, IN 

(219) 432-1547 

Indianapolis. IN 

(317) 634-2913 

South Bend, iN 

(219) 289-4006 

Soft Source, Division ot Continental Resources 
Boston Metro, MA 

(617) 275-2175 

K.R. Computing 

Si. Louis, MO 

(314) 721-3168 

Professional Automated Systems, Inc. 
Columbus, OH 

(614) 890-1005 

(890) 231-1367 outside OH 

Lone Star Micro, Inc. 

Dallas. TX 

(214) 521-2831 

(800) 527-5078 outside TX 

Futech International Corporation 
Grand Prairie, TX | 
(214) 660-1955 | 


The Benchmark is a tedarally registered trademark of Metssoft Corporation 
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Metasoft Corporation « 6509 West Frye Rd. * Chandier, Ariz. 85224 * (602) 961-0003 * (800) 621-1908 
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"FANTASTIC! 


SIMPLY FANTASTIC!" * 


inexperienced users just love Iti 


Professionals won't part with iti | 
Self-demo, compareand discover | 


what makes 


CUMSEA 


the most highly acclaimed Apple |! 
editer/assembler ever developed. 


$69,595 at dealers. f not yet available locally, 
mall order directly from plant (387 refunded If 
returned in 60 days). 


cial offer to educational institutom for 
$25.50 EX PLANT - contact the plant for 
endorsements, literature, etc. 


uS Ostr JAM rware, 18000 Pacific Hwy Sourn, 
SOLD 511, HTH, Wii Ph i7061 44 04M 
UK DAIT. Lise y sortwire. 353 Foree toad 
Maevintad Gerkinire Graard ELA IEU Ph cise 95437 


Punr Quom Mero SITTE ug 1693 - TOR ot 
Eaman Alerra Canada TSK 387 Pn 55031 455-0974 


Fra ùl Sii ae ed te i 


Circle 123 on Inquiry card. 


LOWEST 
PRICES 


BASF Qualimetric 
Diskettes 


9 Same-day shipping 
® Dealer Inquiries Invited 
€ VISA/MC accepted 


Call Toll Free 


(BOO) 221-5460 
In CA, call (BOD) 821-6668 


Santa Barbara, CA 93105 


@ 5024-B De la Vina 
805) 687-7145 
E" e (805) 


Circie 256 on Inquiry card. 


YOUR NAME HERE 


PERSONALIZED 
COMPUTER PAPER 


Printed with your name, club, any- 
thing. Paper is white 204 stock and 
fits all printers using 9Yex1 1 continu- 
ous paper (BYex11 when detached]. 
S00 sheets $14.95, 1000 
sheets $24.95. We pay ship- 
ping. Texas orders add 512% tax. 
Select ink color: red, blue, brown, 
gray, or canary. Specify name[s] up 
to 30 lettere & spaces. Enclose 
check or money order. No COD's. 
Allow 3 weeks. Faster delivery with 
M/C, Visa phone orders. Write or 
phone Personalized Computer 
Paper B, Box 2053S/San Antonin, 
Tx. ?Bg2U/ (512) 227-0585. 


UNIX* & C STARTER KIT - 


ON LY 3 50 Cirta Special kit price) 


eQne copy of Introducing the UNIX System 
by McGlkon & Morgan, a highly-occlalm- 
ed tntroduction and reference book with 


own 550 exampletaden pages. 

*Two years of World UNIX & C, a quortery 
magazine serving the growing communi- 
ty of UNIX ond C users with news, (a 
views, features and advertising. 

One copy of C Primer by Hancock & Erie- 
gelo DH introduction to reading 
and writing C programs 

eOne coupon good for TOF off your nesi 
order of computer language reference 
materials fram our comprehensive 
—Free scttwars books catalog ilk tig adir; 
—Full money-back (ar murna within 15 days. 
—Specia! kit prices good for prepald and credit 
card orders only. 
-Phone 703-288-0283 tor credit card order. 
- Southwater Corp. - 


30 Mowry St. - Mt. Carmel CT O06518 
"UNIX s o trademark ot Belt Laboratories 


Circte 387 on inquiry card. 


P Ae dure FÜR 


ERIP 
APPLE Il AND lie 


OHE YEAR WARRANTY ON ALL ITEMS 


MARE 
EACH BOARD 


APPLE RIGUAR ple a] Mf$ 
DEK CONTRBLLER [008 4.2-3.3) eg 


50 COLUMN 
(DEX EQUIVALENT) 
132 COLUMN CARD ji + DR fli 
(ULTRATERM EQUIVALENT) 
54K RAM 


FENTER INTERFACE ro 4 
TO SAK BUFFER AN 
{APPLE DUMPA th EGUALENT) 
MULTI-FUNCTION CARO 
(PARALLEL, SERIAL BSR. CLOCK} 
(VERSA CARD EQUIVALENT) 
IBM (PC) BARE ROAR 
5% ' FLOPPY OFUVE ENCLOSURE 
ZAO SOFTEARD (N + AHD tle} 
(MICROSOFT EQUIVALEHT) 


COLORADO COMPUTER PERIPHERALS 
A.R. 8. BOX 7-D — DOLOEN, CO 80401 
(303) 278-7172 


Circle 77 on Inauiry card. 


SAVE UP TO 50% ON 
Floppy Disks 
& Computer 
Supplies 
We Discount the Top Brands 

3M-Scoteh* » Verbatim* + 
Memorex « BASE « Maxell 
We also stock 
Ribbons « Paper » Labels 
Cleaning Kits « Printwheels 
Storage Products 
Call, write, or utlize Reader 
Service for aur FREE new 
DISCOUNT catalog 
LYBEN COMPUTER SYSTEMS 
27204 Harper 
St. Clair Shores, MI 48081 
(313) 777-7780 


Offering Reliability and Same Day Service 


Circle 242 on Inquiry card, 


agrees that if this location contains a 
hexadecimal 01, the block is in use. 
The microprocessor must then set it 
to 1 if it is using that block when the 
flag is clear. A simple method is to 
move a 1 into the AL register and ex- 
change the AL register with this flag 
location. If after this exchange AL is 
still a 1, then you know that the block 
is being used by another processor. 
But if AL is zero, then the micropro- 
cessor can use this block, and the flag 
location is already set to 1 by the 
XCHG iristruction. 

However, there is one problem 
with this setup. The microprocessor 
must use the bus twice to do the 
XCHG instruction; once to read the 
memory contents and once to write 
the contents of the AL register in this 
location. However, in between these 
operations another processor might 
get in there and do the same thing, 
and you once again have the same 
problem. The 8086 has provided a 
prefix called LOCK in its instruction 
set. Any instruction preceded by the 
LOCK prefix gains total control of the 
bus for the entire instruction; no 
other processor can gain bus use un- 
til that instruction is done. This in- 
struction affects one 8086 pin, called 
LOCK, which causes the hardware to 
lock the bus. 


Conclusion 

You have perceived the many ad- 
vantages that the 8086 offers pro- 
grammiers. Its addressing lets you ac- 
cess many types of operands for your 
instructions and accommodates dif- 
ferent types of program develop- 
ment. The instruction set is versatile, 
and added operations make the pro- 
gramming task easier. The 8086 sup- 
ports high-level languages with 
memory-based variables and pro- 
duces compact code. 

I hope that this series of three ar- 
ticles will help you when you work 
with the 8086, whether you are pro- 
gramming it or debugging its 
listings. E 


Stephen Heywood is an instructor with Intel 
Customer Training and is involoed with prepara- 
tion of the 8086 course. He can be contacted at In- 
tel Corporation, 27 Industrial Ave., Chelmsford, 
MA 01824. 
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CBASIC User 
Guide 


Adam Osborne, Gordon 
Eubanks Jr., and Martin 
McNiff 
Osborne/McGraw-Hill 
1981; 214 pages 
softcover, $16.95 


Reviewed by 
Dr. Bruce R, Evans 


"The CBASIC language 
may be the most advanced 
version of BASIC yet 
created.” 

Adam Osborne never was 
wishy-washy! Don‘t, how- 
ever, let this outrageous 
quotation from the cover of 
CBASIC User Guide put you 
off. CBASIC is a super lan- 
guage, with lots of business 
software written in it, If you 
are going to modify any of 
these programs or write your 
own, you need this book, 

Much of the book’s infor- 
mation is included in the 
documentation that comes 
with CBASIC, but the 
CBASIC manual is poorly 
written, edited, and printed. 
Not so with the CBASIC User 
Guide. As an example, six 
pages of error messages, their 
causes, and program re- 
sponses to them tell more 
than the reference manual's 
ten pages, For this reason 
alone, any CBASIC program- 
mer needs this book close by, 

This book is more than a 
reference. Rather than dole 
out a single line demonstrat- 
ing each command, the 
authors illustrate commands 
in the context of entire sub- 
routines. Their discussion of 
the differences between and 
uses of WHILE. . .WEND 
and FOR. ..NEXT loops 
opened my eyes. In your 
BASIC, does a dimensioned 
variable start with the 
subscript 0 or 17 My manual 
doesn’t mention this, but the 
CBASIC User Guide not only 
does but further explains how 


430 — Augus 190 © BYTE Publications Inc 


Book Reviews 


this can affect memory size. 
CBASIC supports compound 
IF statements, but I wouldn't 
have known this from the 
manual—score another plus 
for this book, which tells me 
about this. 

This book is filled with 
meticulously written short 
programs that you should 
enter and run. By doing this, 
you can feel the language, get 
used to good programming 
style, and learn useful con- 
cepts without realizing it. 

A few programs are not 50 
short: the authors go into a 
great deal of detail about the 
video display input and out- 
put of programs. Here is an 
area in which many ex- 
perienced computer users 
have a blind spot. The 
authors reminded me that, 
not only do most business 
users of personal computers 
not know the things pro- 
grammers take for granted 
about the use of personal 
computers—how to signal 
the end of input by hitting the 
Return key, how to format 
their response to an INPUT 
statement—they are actually 
afraid of the machines. This 
makes programs that are 
fault-tolerant and easy to use 
a necessity, They also remind 
us that CBASIC programs 
should be made to run cor- 
rectly on terminals that use 
different commands to ma- 
nipulate the video display. 

By itself, chapter 11 on file 
structure makes the book in- 
valuable, What files are 
about, how they are ar- 
ranged, and how we affect 
them are all fully discussed 
here. The chapter also talks 
about the dangers of leaving 
files unclosed, how this can 
accidentally happen (such as 
by inputting Control-Z), and 
how to program around these 
problems. Seven sample pro- 
grams give a feel for handling 
sequential and random-access 
files. If you are not comfort- 
able with files after reading 


this chapter, you never will 
be. Again, the basic informa- 
tion is available in the 
CBASIC manual, but it's not 
well explained there. 

Does this baok have any 
failings? Yes, it does have a 
few. The title is misleading. It 
should be CBASIC Version 2 
User Guide. Because of sig- 
nificant differences between 
version CBASIC 2.x and 
earlier versions, you should 
not use this book if you have 
an earlier version. 

A strong point of CBASIC 
is that it allows 31-letter vari- 
ables; a weak point of this 
book is that the authors tend 
to use all 31 letters in their ex- 
amples. To the uninitiated, it 
is confusing to see examples 
that use such variables as 
THIRTY.DAY.MONTH % 
or a line such as 


MTD.PAY -MTD.PAY + 
FN,NEAREST.CENT 
(NETPAY) 


Although long variable 


names are invaluable in 
documenting a program, they 
are needless complexities 
when illustrating the pro- 
gramming language itself. 
Finally, was it really neces- 
sary to include six pages of 
hexadecimal-decimal conver- 
sion charts at the end? This 
leaves the reader wondering 
if the writer is paid by the 
pagel 

The CBASIC User Guide ts 
produced in the tradition of 
all Osborne books. It is well 
written, well printed, and 
high priced, 1 think the first 
two features justify the third. 
I recommend this book to 
anyone using CBASIC and 
even more to anyone who 
isn't using it yet. i 


Bruce Evans is a family physi- 
cian with a hobby interest in 
electronic computing who prac- 
tices in Toronto. He can be 
reached at 16 Marwin Rd, 
Pickering, Ontario, LIV 2N7 
Canada, 
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Bad Resolution in 
Power Supply 


A. drafting error marred the 
System Notes article “A 
High-Resolution Analog-to- 
Digital Converter for the 
TR5-80" by James Cameron 
(February 1983 BYTE, page 
378). The schematic diagram 
of the suggested power sup- 
ply, shown in figure 2 on 
page 384, contained a re- 
versed set of pin numbers for 
the 7905 voltage regulator. 


(REDO? 
TVAICAL FDA 4 


Furthermore, the capacitors 
were not properly specified 
and some of their polarities 
were reversed. 

For the benefit of our 
readers who may want to 
build that power supply, the 
corrected circuit is shown 
here above. Our apologies to 
those of you who were in- 
convenienced. 

Our thanks to Michael H. 
Butler of Beltsville, Mary- 
land, and others for pointing 
out the problems. 
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Now there's a source of employment infor- 
mation as technically advanced as the job open- 
ings it offers. 

It's called CLEO. It's Computer Listings of 
Employment Opportunities. A few minutes on 
your personal computer with CLEO and you've 
got the inside story on today's fast-changing 
technical career market. 

CLEO is classified advertising that talks back. 
You're guided through every step by explicit on- 
line instructions. You tell CLEO what job cate- 
gories, companies, or geographic locations in- 
terest you. Then CLEO calls up the appropriate 
ads right on your screen. 

CLEO job listings are updated daily, and ac- 
cess to the system costs you nothing but the 
price of a phone call. You can even apply for 
positions right from your terminal. If you're 
looking, or just curious, don't reach for today's 
paper—it may already be out of date. Reach for 
your computer terminal. And CLEO. 

CLEO access: (213) 618-8800 

300 BAUD, full duplex, standard ASCII code. 
Access assistance: (213) 618-1525. An electronic 
publishing activity of The Copley Press, Inc. 


Today's career 
news Is right here. 


Recruitment advertisers — call (213) 618-0200 collect 
to find out how you can place your ad on CLEO. 
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An Assembly 
Language Course 


Mark Fohl 
Petrocelli 

1982; 169 pages 
hardcover, $17.50 


Reviewed by 
Tim Kilby 


Remember sweet Miss Fen- 
wick, your eighth-grade math 
teacher? When you left her 
class you really felt you had 
learned something. She knew 
just how to explain all the 
details, You weren't forced to 
memorize; you learned to 
reason out solutions to prob- 
lems. And she offered fun ex- 
tras that helped you get the 
broad picture of what math 
was all about. Looking back, 
you remember that you 
didn’t feel pressured in her 
Class; eighth-grade math 
wasn't really heavy stuff to 
learn when it was explained 
properly. You were building 
a foundation for everything 
that was to come in all the ad- 
vanced mathematics classes. 

That's the way you will 
feel about An Assembly Lan- 
guage Course: unpressured 
and easygoing—a sturdy 
footing for future study, Not 
at all a bad way to be in- 
troduced to assembly lan- 
guage. 

Let's face it. Only the Mar- 
quis de Sade could enjoy pro- 
gramming in assembly lan- 
guage. Even if it had a fancy 
French name it wouldn't be 
more palatable. But there 
comes a time when resistance 
must be replaced with the 
spirit of challenge and the 
promise of efficient, fast 
code. At that time, An 
Assembly Language Course 
should be on the top of your 
reading list. 

Author Mark Fohl should 
be commended for providing 
a "generic" approach to 
assembly language. His 
choice of the Motorola 
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MC6800 microprocessor and 
its instruction set should not 
alienate users of other micro- 
processors. In fact, those of 
you with other computers 
(myself included; 1 have the 
6502) will benefit greatly by 
his instruction. Because I was 
not expecting to be a full- 
fledged assembly program- 
mer by the last chapter, I was 
able to concentrate on prin- 
ciples, logic, and operations. 

There is a laconic discus- 
sion of the 6800 architecture 
and instruction set, which 
you will find valuable in 
studying your micropro- 
cessors structure. While not 
confusing the reader with in- 
struction sets of other pro- 
cessors, Fohl does suggest 
similarities to look for. His 
first-class explanation of the 
binary number system, as it is 
used in assembly language, is 
excellent reading for novices 
trying to understand how 
computers work. And a short 
source-code listing of a radix- 
converter routine (binary, 
actal, decimal, or hexadeci- 
mal) is not only useful as a 
learning tool, but it would be 
a great utility program to 
have on file, 

Don't expect ta write a new 
Alien Invaders game after 
reading An Assembly Lan- 
guage Course, however. 
You'll need a good reference 
book for your specific micro- 
processor and a lot of ex- 
perience writing simple 
routines in assemb]y before 
you tackle any big jobs. 

Perhaps the most impor- 
tant topic discussed in the 
text is the assembler pro- 
grams themselves: what they 
are, how they work, and how 
they differ. (Even assembly 
language, as close as it is to 
the computers own lan- 
guage, must be converted in- 
to machine-readable code.) 

Other questions answered 
include the following. What 
is an assembler, exactly? And 
how does the two-pass as- 


sembler affect the readability 
of source code? When are 
cross-assemblers and macro 
assemblers preferred? Why 
would you want an assembler 
capable of conditional or 
relocatable assemblies? Al] 
these issues are discussed for 
the reader's complete under- 
standing of the assembly-lan- 
guage process. 

I can by no means be ton- 
sidered an experienced 
assembly-language program- 
mer. I've learned by necessity 
to write subroutines that will 
speed my BASIC programs or 
do tricks otherwise unattain- 
able. By spending many 
hours poring through refer- 
ence books, by reading what 
assembly source code I could 
get my hands on, and by an- 
noying knowledgeable 
friends, I have learned what I 
need. 

I would have had it much 
easier if I had just possessed 
An Assembly Language 
Course, Then those pseudo- 
ops and addressing modes, 
and the LDAs, CLCs, BNEs, 
and JMPs, would not have 
been so confusing. And I 
would not have had to stare 
blankly so often at the person 
telling me about the latest 


such-and-such macro assem- 
bler. 

Assembly language need 
not be as punishing as all that 
for you. Many of you may 
take to assembly coding 
quicker than a dog takes to its 
bark. Fohl's book may even 
be too light for a few of you. 
For almost everyone, though, 
it should prove to be a tasty 
first course in a promising 
feast. 

Miss Fenwick knew the 
most efficient way to get you 
thinking for yourself, She 
made sure you had the solid 
background you needed, 
Ever since that class you've 
been glad for having her as 
your teacher. Think of An 
Assembly Language Course 
that way. It’s not the com- 
plete picture of assembly lan- 
guage—no book is, nor 
should be, It just sets the 
stage with efficient and con- 
cise explanations, Miss Fen- 
wick would approve. 8 


Tim Kilby is a microcomputer 
programmer and compuler con- 
sultant, His article "Character 
Editor for the Atari" appeared in 
the December 1982 BYTE, He 
can be reached at RR 1, Box 
288-B, Sperryville, VA 22740. 
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Faulty Philosophy 


In trying out the 32-bit 
multiply program in Thomas 
Starnes's article "Design 
Philosophy Behind Moto- 
rolas MC68000," Robert 
Delaney found a bug. (See 
the May 1983 BYTE, p. 342.) 

In listing 1, the instruction 
ADDOQ 44, A7, which appears 
as the second to last instruc- 
tion on page 358, should be 
deleted. It causes an incorrect 
result and does not allow re- 
storation of the stack pointer 
to its entry value upon com- 
pletion of the last instruction. 


Breakout 
Box Broken 


Two circuits using the 
LM324 op amp in Steve Ciar- 
cia's "Build an RS-232C 
Breakout Box" will not work 
properly in their present con- 
figuration. (See figure 3, page 
38, and figure 4b, page 41, in 
the April 1983 BYTE.) Re- 
versing the input connections 
will correct this drafting er- 
ror. 

Our thanks to Harold 
Balyoz in Flagstaff, Arizona, 
for spotting this mistake.@ 
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With the ECHO speech synthesizer from Street Electronics 
whatever you type on the keyboard, your computer can say. The 
ECHO’s text-to-speech system gives your computer an 
unlimited vocabulary while using a minimum of memory. And 
now a diskette of fixed, natural sounding words is available 

to enhance the ECHO ls voice output. 


Nearly 400 language rules are contained in the ECHO's 
text-to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to- 
speech mode the user can select any of 63 different pitch 
levels, and have words spoken either monotonically or with 
intonation by using simple control character sequences. The 
rate of speech can be fast or slow; words can be spoken in 
their entirety or spelled letter by letter. The ECHOs also 
pronounce punctuation and numbers. Words can be encoded 
using phonemes and diphthongs when the text-to-speech or 
fixed vocabulary is not required. 


Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the 
sight and speech impaired. The ECHO is a complete stand 
alone unit which is compatible with most any computer; it sells 
for $299.95. The ECHO], which plugs into the Apple Í, is 
priced at $149.95. 


Contact us about the ECHO/PC for the IBM Personal Computer. 


F4 Street Electronics Corporation 


1140 Mark Avenue Carpinteria, CA 93013 
Telephone (805) 684-4593 


Call toll free for demonstration (800) 221-0339 
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User's Column 


Epson QX-10, Zenith Z-29, 
CP/M-68K, and More 


Significant subjects are surveyed by our sagacious savant 


They say April is the cruelest 
month. It certainly was for me. April 
began with a trip to Houston for the 
L-5 Society Space Development Con- 
vention. I went directly from 
Houston to Ithaca, New York, where 
I delivered the C. P. Snow Memorial 
Lecture; from there to New York City 
to see agents and editors; direct (well, 
it was supposed to be direct until 
United Airlines managed some in- 
teresting routing) from NYC to San- 
ta Cruz for a conference of an- 
thropologists and science-fiction 
writers; back home in time to do my 
taxes; and north for a week in 
Washington state, where several 
scenes from our next book are set. 
Somewhere along the way I threw 
my back out. 

Withal I managed to play about 
with the Epson QX-10 computer; we 
have CP/M-68K for the Sage; and 
there's a nifty new terminal from 
Heath/Zenith. 1 even managed to 
answer some mail, although, alas, not 
all 1 would like to have dealt with. 


The Epson QX-10 

The Epson QX-10 is now available, 
and I'm told it's selling well. It comes 
in two models: with a fairly standard 
keyboard that has a number of 
special-function keys marked in the 
usual manner and with the HASCI 
keyboard designed by Chris 
Rutkowski of Rising Star Industries. 
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by Jerry Pournelle 


The "standard" keyboard model 
comes with CP/M software; the 
HASCI model comes with Rising 
Stars Valdocs software package. 
You're also supposed to get a disk 
with the CP/M operating system. I 
don't have that yet. By the time you 
read this, however, it will surely be 
included with any package you could 
buy. 

First the machine itself; I love it. 
The Epson QX-10 is compact and 
handsome enough that my wife will 
even aliow it in the living room. The 
keyboard is very nice. It's missing 
some keys, such as tilde and curly 
braces { ~ ~ }, but there are ways to 
make it produce them. 

The keyboard is very typewriter- 
like; it even preserves some annoy- 
ing typewriter features. For example, 
the Shift Lock is not an "alpha lock" 
but a true shift lock: it puts the 
numbers and punctuation marks in 
uppercase. Also, it falls out of Shift 
Lock when you hit the Shift key. 
These are features, not bugs, accord- 
ing to Epson: it wants the machine 
to be so much like a typewriter that 
anyone familiar with one will be able 
to use the QX-10 without any 
adjustments. 

The QX-10 has many nifty features. 
Little lights on certain keys, such as 
Insert and Shift Lock, tell you what 
mode you're in. When you first 
power up the Epson, it goes through 


a series of internal checks (not 
described in the manuals I have, so 
I can't say precisely what) that flash 
all the lights in sequence. 

The screen is pretty. The character 
set is nice, and a single keystroke lets 
you put in boldface and italic text that 
actually look like boldface and italic 
on screen. In other words, there's just 
a lot to like about the Epson QX-10. 

Alas, there are also things to 
dislike. Not about the hardware; if 
the Epson has any hardware prob- 
lems, I'm not aware of them. I've 
never had a hardware problem with 
the machine, and I'm very fond of its 
little half-height 5%-inch double- 
sided double-density disks. 

The problems are in the Valdocs 
software. 

Valdocs is an enhanced text editor 
intended for the absolute novice user. 
You can do just about anything you 
like from within the editor; it’s like an 
operating system. For example, 
there's a full four-function calculator 
with memory; the results can be put 
into your document. You can also use 
the Calculator mode to sum up col- 
umns of numbers; I used it to 
prepare my expense accounts for my 
April trips. Like Wordstar, there's pro- 
vision for running specific outside 
programs: I presume that one of 
these days there'll be things like spell- 
ing checkers, footnotes, and the like. 

The Valdocs system is very easy to 
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learn. You don’t have to open a single 
document. You just start using it, and 
soon you can type letters and such 
like. Online help is available at all 
times, and a big Undo key will pret- 
ty well cancel anything you just did 
and don't like. 

There are a number of other 
helpful features. There's a com- 
munications system that's supposed 
to work with an optional modem; 1 
don't have that, so I can't say how 
well it works, but from the descrip- 
tion it sounds pretty good. The mail 


management system also includes a 
"card file" system that lets you keep 
names, addresses, and telephone 
numbers, and get at them from in- 
side the text editor. 

The Valdocs system creates a kind 
of database with multiple index en- 
tries for each file you've saved, so that 
it can display your file directory in a 
number of ways: sequential, alpha- 
betical, or because you can have 
multiple-word file names, as a cross- 
indexed directory listing. 

The system has a Schedule func- 
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tion that keeps track of dates and ap- 
pointments in an electronic date- 
book. That too is accessible from 
within the text editor. 

In other words, Valdocs is really 
splendid in conception, being a lot of 
what I've always wanted. The trou- 
ble is, you pay a high price for all 
these features. 

The first problem is obvious from 
the other side of the room. The 
Valdocs system is slow. It seems to 
take forever to do disk operations. 
There’s a reason, of course: when 
Valdocs saves a file, it makes entries 
in a whole series of indexes. This is 
all to the good, but it can be 
maddening. 

I've been taught that when you do 
creative writing on a computer, the 
first rule is "Save Early And Often.” 
There could be a power failure. Some 
fiend could pull the power cord. The 
computer could ingest a moth. 
Anything can happen, and unless 
you've saved that text from memory 
to disk, when something does hap- 
pen, that text is gone. 

The obvious way to save a file in 
Valdocs is to use the Store key, but 
that takes forever, after which you're 
in an empty buffer You have to 
reload your file in order to continue 
working on it. It took me much more 
than a minute to save a one-page 
memo, then retrieve it to continue 
working. When you consider that I'm 
likely to save a long article such as 
this one 10 times an hour, and that 
it would take more than 2 minutes for 
each save, you can see I just can't do 
that. 

There's another way to save your 
work: press the Copy Disk key, wait 
about 15 seconds, and press the Un- 
do key. This stores your work in a 
temporary workfile that will 
automatically be accessed the next 
time you turn the machine on—a 
neat feature, and certainly a guard 
against power failures. 

The trouble is that it hasn't made 
any backup file. If you want a backup 
file, you have to use the Store system, 
You'd also have to use a different file 
name. 

When you do a save with Wordstar, 
WRITE, Magic Wand, and most other 
editors I'm familiar with, certain safe- 
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ty measures happen. Ássume you 
save your text as FOOFILETXT. If 
you've previously saved that file, the 
disk will contain a file named 
FOOFILE.BAK (or .BAC). Now you 
save again. The system saves your file 
as FOOFILE.$$$ (or some other tem- 
porary name), and only after a suc- 
cessful save and verify does it erase 
FOOFILE.BAK, rename the old TXT 
file to .BAK, and name the new file 
TXT, If there's some disaster (power 
failure, really screwed-up sector on 
the disk, whatever) during the save, 
you've still got copies of your work. 

Valdocs doesn't do that. If you use 
the Copy-Undo save, or if you Store 
and don't give the file a new name, 
it writes over your only previous copy 
of the file: in other words, it bets all 
that it will be successful. 

lm not that confident. Alas, 
though, in order to have backup 
copies, l'd have to use Store, and 
that's just too slow to tolerate. 

Joyce Lynn, the very friendly voice 
of Epson's hot line, tells me Rising 
Star is working on the problem and 


should have some new and faster 
software by next fall. Indeed, every 
time I pointed out problems in the 
Valdocs software, I was told that 
they'd fix it; that this is an evolving 
program, and when they get all the 
problems fixed, they'll send the re- 
vised system to everyone who bought 
the old. I believe that, too; but I do 
think prospective customers ought to 
be warned that they're part of a 
development process. 

There's a second problem: Valdocs 
comes with the "TPM" operating 
system. Roger Amidon, systems 
group manager for Rising Star 
(which produced the software for the 
Epson), has told me many times that 
(1) TPM is better than CP/M, and (2) 
for all practical purposes you use 
TPM exactly the same as CP/M. 

The first statement may be true, but 
I cannot agree with the second. As 
an example, TPM doesn’t have the 
CP/M STAT program to allow you to 
set the output port as TTY:, nor does 
“ZPIP" allow PIP FILENAME =TTY: 
(or vice versa) for file transfer. I'm 


told that TPM has a highly efficient 
batch processing system that's much 
more useful than CP/M's SUBMIT, 
and there are other excellent fea- 
tures—but I'm also told that the TPM 
user documents will be available Real 
Soon Now. Thus, fair warning: if you 
buy the Epson Valdocs package, 
check to see that you're getting all the 
documents you need, including one 
on the TPM operating system, or be 
prepared to work entirely within the 
Valdocs editor environment without 
ever exiting it. 

I had some real problems using 
Valdocs. Chris Rutkowski told me 
that was because I was too sophisti- 
cated; this is intended for rank begin- 
ners. [Editor's Note: 5ee the corres- 
pondence between Rutkowski and 
Pournelle on page 442.] Fine. As an 
experiment, I put the QX-10 and Val- 
docs documents on John Carr's desk 
and hid his Selectric. John is an as- 
sociate editor on science-fiction an- 
thologies; he doesn't normally use 
computers. 

At first John liked it a lot, and he 
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certainly was able to use it right off 
the bat without reading a lot of 
documents. After a while, though, 
problems showed up. 

Item: the QX-10 uses a single Z80 
as both CPU (central processing unit, 
Or brain) and as the manager for put- 
ting the text onto the memory- 
mapped screen. That's not inherent- 
ly impossible, of course; Zeke II, the 
machine I'm writing this on, does 
precisely that. However, the Valdocs 
software just overwhelms the Z80, so 
that what goes on the screen lags 
what you type by an appreciable 
amount. This is very annoying, and 
you don't really get used to it. John 
said he hoped he'd never have to type 
a long document with that. 

Second, Valdocs doesn't have any 
way to print except to store it first. 
That means that it takes a minimum 
of two minutes to address an 
envelope, The Valdocs documents 
describe a "screen dump” feature that 
will print whatever you see on the 
screen. When we tried that with an 
address, however, it locked up the 


machine so that we had to reset it to 
get out; double plus ungood. 

Third, Valdocs doesn't know how 
to print one sheet at a time. It's ap- 
parently fine for continuous fanfold, 
but if you want to use letterhead, 
you've got a problem. The program 
won't accept variable top and bottom 
margins: you have to set the bottom 
margin for the whole document, and 
of course the proper margin for the 
first page of letterhead is not the 
same as for the second and follow- 
ing sheets, 

Finally its just plain slow all 
around. Example: I wanted to create 
64 Valdocs files to check whether the 
directory could handle more; I 
created a three-line test file and 
started in. Save. Restore. Save. 
Restore. I was watching The Pajama 
Game, but the movie ran out before 
I was done: 2 hours and 20 minutes. 

Getting from the beginning to the 
end of a six-page document takes 15 
seconds. Deleting the first three 
pages of the same document takes 30 
seconds. Killing unwanted files takes 


nearly a minute each. 

In my judgment, the Valdocs sys- 
tem is noble in objective, but I don't 
think they'll ever get it to work 
reliably at an acceptable speed on a 
ZB0. If Valdocs were available for 
something like the Eagle 1600, with 
its hard disk and 16-bit processor, it 
might be a different story. 

There's also some confusion on the 
philosophy of Valdocs. On the one 
hand, Epson tried to make every- 
thing similar to what you'd ex- 
perience if you were using a type- 
writer. Alas, then it put in a number 
of undocumented features, some ex- 
cellent, but none of which you can 
reason your way to. Then, finally, Ep- 
son added other (definitely useful) 
features that assume you have read 
and absorbed all the documents and 
are reasonably familiar with com- 
puters. A lot of this looks as if it were 
designed by a committee that doesn't 
meet very often. 

Valdocs is evolving. Some of the 
problems may be fixed by the time 
you read this. I hope so; but I have 
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to review what I have, not what I'm 
told is coming. 

Alas, too, I think Epson is up 
against a fundamental limit. Apple's 
Lisa software pushes the Motorola 
68000 chip right up to its limits, 
which is why Lisa is so slow. In my 
judgment, Valdocs has pushed the 
Zilog 780 chip past its limits; I'd love 
to be proved wrong, but I don't think 
Valdocs will ever run properly until 
something like the 8086 or 68000 is 
used. 


The Epson FX-80 Printer 

The FX-80 is Epsor's newest top-of- 
the-line dot-matrix printer. It has very 
good print quality. With proper soft- 
ware to drive it in the “letter-quality” 
mode, it would certainly be adequate 
to produce submission-quality 
manuscripts and correspondence, 

This is a really nifty printer; we had 
it working with the QX-10 a couple of 
weeks ago, using it to print graphs 
we made with the Valdocs graph- 
construction program. (The graph 
program is very similar to the CHAR- 


TON graph program that comes with 
the Otrona.) The FX-80 made neat 
graphs of all kinds: pie, bar, wavy 
lines, and scattergram. 

There's one feature that's also a 
problem. The feature is "last form ac- 
cess,’ meaning that the FX-80 is 
designed to let you remove the last 
page printed without wasting a 
sheet. The problem is that the design 
that allows this makes it very difficult 
to get the paper into the machine; in 
fact, I couldn't do it until a nice young 
lady at the Epson booth at CCS 
showed me how. (The secret is to ig- 
nore the instructions in the FX-80 
manual.) Once you get the fanfoid 
paper in, the printer works fine. 

The FX-80 is not well designed for 
feeding in a sheet at a time. With 
proper text-editor software you could 
use letterhead paper, but as Valdocs 
is written at present, that's very 
difficult. 

In fact, we had so much difficulty 
with paper feed that we finally 
hooked up the MPI Model 99G 
printer to the QX-10. John Matlock of 


And Here. 


The Printer People sent me a cable to 
allow that; he’s interested in a speed 
comparison between the 99G and the 
FX-80. 1 haven't done that test yet, but 
the 99G certainly prints both letters 
and graphs with quality at least equal 
to the FX-80. It also has a normal ex- 
ternal tractor that lets you feed in the 
paper without problems, and it 
works just fine. Full comparison 
another time. 


Comparing Editors 
One of the panels at the West Coast 
Computer Faire was devoted to text 
editors and word processing. I'd in- 
tended to go to it, but I got trapped 
in something conflicting. It was con- 
ducted by Arthur Naiman. I met him 
for about one minute before his 
panel. I'm sorry I missed the panel, 
because I'm told it was very good. 1 
believe that, because last week I got 
a copy of Arthur Naiman’s new book, 
Word Processing Buyers Guide, and 
that's excellent. 
I would be proud to have written 
Text continued on page 446 
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Epilogue: A Look at Valdocs 


As you know if you read Jerry's col- 
umn, aur intrepid user had some 
lems with Valdocs. Searching for an 
explanation, he called Chris 
Rutkowskt, president of Rising Star 
Industries, with his comments and 
sent Rutkowski a draft version of this 
month's User's Column. What follows 
is the exchange that ensued between 
Rutkowski and Pournelle. 


Dear Jerry, 

Upon reflection, it seems that 
your criticisms of Valdocs are 
primarily related to the difficulty 
of adapting the Valdocs environ- 
ment into a preexisting CP/M en- 
vironment, That is, you have a 
number of computers, a large 
body of software, and far more 
peripherals than anyone would 
call average. Add to this your data 
and text files, and clearly, you are 
pretty well established. 

Taking a QX-10 with Valdocs and 
integrating it into all of this is not 
a trivial task. But then, no one ever 
said it was, or that Valdocs would 
make that job any easier. This is 
not a function of Valdocs, which is 
a user environment; it is a function 
of the operating system, and in 
this regard, TPM is no different 
from CP/M, Unix, or any other. 
Without complete and proper doc- 
umentation, the user will find it 
impossible to meld the system in- 
to a preexisting complex. And this 
documentation is ot included 
with the first release of the 
machine. 

But before you criticize this too 
strongly, please remember two 
things. First, the primary target for 
the Valdocs system is the person 
who will use it as a stand-alone 
system. For this user, the problems 
you encountered are of no conse- 
quence, for now at least. Second, 
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we are taking action to ensure that 
the documentation required to ful- 
ly integrate the QX-10/Valdocs 
with other environments is 
provided. This includes 


ea TPM primer, which is being 
written by the author of a popular 
CP/M primer 

ea plug-in 8-inch and 5%-inch 
disk-controller card that will 
facilitate the easy transfer of soft- 
ware between the Valdocs system 
and any CP/M system 

@a Valdocs technical manual that 
thoroughly documents the Val- 
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"It bolls down 
to this: Valdocs Is 
not well sulted 
as a hacker's 
environment, nor 
was It ever 
Intended to be.” 


docs database filer, the bit-mapped 
screen drivers, etc. (This section 
will be of interest only to those 
who wish to write software spe- 
cifically for the Valdocs environ- 
ment.) These should be available 
by August. Thus even the inher- 
ently difficult job that you are at- 
tempting will be feasible. 

I disagree that the Valdocs sys- 
tem was “designed by geniuses for 
use by idiots,” unless you define 
idiot as “someone who neither 
knows nor cares about how a com- 
puter functions internally—who 
only wants to use the machine as 
a tool.” I call that person normal. 

Your statement that our philos- 
ophy is confused is both inaccu- 
rate and inappropriate. As long as 
the user remains in the Valdocs 
environment, things are simple 


and straightforward, although 
capable of quite sophisticated and 
comprehensive interactions. But as 
soon as the user departs that en- 
vironment, he’s on his own, just 
as he's on his own using any other 
operating system/computer com- 
bination. The current expert-level 
settings are d so that at the 
novice levels, even the possibility 
of departing the Valdocs environ- 
ment is precluded. Thus the 
novice does not need to under- 
stand the operating system to en- 
joy the user environment. 

Your observations about the 
slowness of the Epson disks is the 
result of comparing apples and 
oranges. A Store from within 
Valdocs is not a simple file save. 
The Indx program, which is in- 
voked by Store, is a complex cross- 
indexing database filing system 
that has little in common with that 
of any other word processor on the 
market. When Store is invoked, 
numerous disk operations have to 
take place to update the database 
(in a hard-disk environment with 
alarge index, this could amount to 
dozens of operations). This can, 
quite logically, take a minute or 
more. 

Obviously using Store as a 
measure of disk speed is not like- 
ly to produce meaningful results. 
While we are not using track buf- 
fering or cache buffering to 
enhance disk speed, the Epson 
disks are otherwise quite com- 
petitive with any others on the 
market. We can perform a more 
meaningful test by exiting from 
the editor to the menu by press- 
ing the Menu key. From the menu 
we can chain to other Valdocs 
modules without having to close 
any temporary files or the like. 
When chaining from the menu to 
other modules, the length of time 


from the keypress to the blanking 
of the screen is the length of time 


it took the system to load the pro- 
gram off disk and start execution. 
Press one of the other fünction 
keys, such as MAIL, SCHD, or 
DRAW. The results are i 

Schd, which is about 52K bytes in in 
length, takes about 13 seconds to 
load. Mail, at 37K bytes, takes less 
than 10 seconds. Frankly, while no 
hard disks need feel threatened, 
these times are quite respectable 
and are typical of what a user 
would expect to experience with 
any CP/M-like system using 
5%-inch drives. 

As you observed, the Store 
mechanism is too slow to be useful 
for a Save. As a result, we created 
a separate mechanism to execute 
Saves. This mechanism has been 
in every version of Valdocs you 
have ever seen. (Note that when 
you press CONTROL Q a new 
menu appears in the editor. This 
menu allows normal CP/M such as 
Saves, Retrieves, Directories, etc 
However, we felt that such oper- 
ating system operations were inap- 
propriate for an elegant Save 
mechanism.) The actual Save 
mechanism is documented on 
page 2-24 or 2-25 of the Valdocs 
manual. In short, with only two 
keystrokes, you can save any file. 
The length of time to execute this 
save is only 15 seconds or so for 
files of any length. 

While chaining from the editor 
to any other function, all editor 
work files are closed (which is the 
mechanism of a Save). This as- 
sures the user that his work is safe 
and also provides some unique 
capabilities. For example, at the 
end of a workday the user can 
chain out to menu and then power 
down. When he reboots the sys- 
tem in the morning, he'll find that 


Valdocs will sign on with his file 
in place, all tabs and margins cor- 
rectly set, and his cursor exactly 
where he left it in the document. 
Additionally this ensures that 
simply using the various functions 
of Valdocs continually saves the 
users work. Thus the need to 
knowingly perform a discrete Save 
operation is dramatically reduced. 

This Save mechanism is not in- 
tuitive, but, then, the necessity to 
do Saves at all is in no way in- 
tuitive. So, the need to save your 
work and the procedure for doing 
it can easily be taught in the same 


“The current (May 
1983) version of 
Valdocs Is only a 

starting point. Much 
remains to be done 
to add in every 
possible feature.” 


place at the same time. (In devel- 
oping Valdocs and HASCI, we 
have found that there are perhaps 
a half-dozen things that a prospec- 
tive user must learn.) By August, 
Save will have been reduced to a 
single keystroke. 

Qur reasons for using TPM are 
many and valid. TPM has a Chain 
function, without which Valdocs 
would have been nearly impossi- 
ble. It also supports a multibank 
system as well as up to 255 user 
areas and allows cross-user opera- 
tions (vastly superior to CP/M's 
user constructs). By August, TPM 
will have hashed directories and 
numerous other improvements. 
Our reason for choosing TPM was 
that in 1982, TPM already sup- 
ported many of the features now 
being introduced in version 3.0 of 


CP/M. TPM is compatible with 
both 14 and 2.2 versions of CP/M, 
but that doesn't mean that their 
user interfaces are identical. (Most 
common commands—DIR, ERA, 
PIP, SAVE, REM, etc--however, 
can be used identically, even 
though they possess numerous en- 
hancements.) It means that they 
are functionally equivalent. The 
goal of Computer Design Labs 
(authors of TPM) was, of course, 
to have any CP/M-compatible soft- 
ware execute properly within the 
TPM environment. This has been 
no easy task. 

CP/M was written in 8080 code, 
and more than one developer 
using CP/M on a Z80 took advan- 
tage of this to do some very 
strange things with the additional 
Z80 registers. Furthermore, more 
than one aspect of CP/M is docu- 
mented quite poorly, complicating 
the task. As of this writing, we 
know of no CP/M program that 
does not run correctly under TPM. 
If any are found, the folks at CDL 
will be delighted to remedy the | 
situation, 

Your difficulties are in fact a 
function of your highly developed 
computer literacy: through the 
traditional school of hard knocks 
you've learned a lot of painful 
lessons about the need for docu- 
mentation, the dangers of systems, 
and so on, lessons that simply 
don't apply in the Valdocs environ- 
ment. it boils down to this: 
Valdocs is not well suited as a 
hacker's environment, nor was it 
ever intended to be. However, 
your statement that Valdocs is not 
suitable for professional writing 
tasks is in disagreement with the 
findings of our other 30 or so test 
sites, which include a great many 
professional wordsmiths. 

The current (May 1983) version 
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of Valdocs is only a starting point. 
Much remains to be done to add 
in every possible feature. But our 
stated goal is that ''90 percent of 
the potential users of Valdocs will 
never need any software not pro- 
vided directly by the Valdocs en- 
vironment.” It is a tall order—and 
one which we expect to have large- 
ly accomplished within à year. In 
the meantime, most users will find 
Valdocs very satisfactory for most 
applications. Users who have very 
specific requirements in mind are, 
as always, well advised to check 
carefully before assuming that Val- 
docs will or will not suit their pur- 
poses. 

Chris Rutkowski 


Dear Chris, 

I really think you have misun- 
derstood, and perhaps my readers 
may, so Ill try to be more clear. 

Agreed; integrating the QX-10 
into here was what I 
first had in mind. I'd stil like to try 
it as a small computer using one or 
another text editor. However, I do 
not know what terminal it emu- 
lates, and I still have no CP/M for 
it. TPM may be excellent, but I 
would have to write an assem- 
bly-language program to transfer 
files, as far as I can see, The pack- 
age I got with the last software 
delivery said ^Your QX-10 package 
may not be complete. The follow- 
ing items may be on backorder: 
CP/M Diskette, CP/M+ Manual.” 

In any event, I put the system in 
the other room and put the Selec- 
tric away. I paid John Carr's time 
to have him learn the system and 
handed him the manuals. John, an 
associate editor on science fiction 
anthologies, is totally unfamiliar 
with CP/M or any other operating 
system, His computer experience 
in the past has been confined to 
using a text editor after someone 
loaded the editor for him, Thus 
this seemed a fair test. 

When the system crashed (after 
the directory was full) completely 
without warning, it didn’t make 
John feel better about the QX-10. 
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I should, I suppose, have shown 
him how to cancel files (or he 
should have done it, from reading 
the manual). Most of the files in 
the system were nothing more 
than addresses. That's one of the 
most serious problems: WE 
COULD NOT MAKE IT PRINT 
WITHOUT SAVING THE FILE 
FIRST. 

We tried the Screen Dump in- 
structions, and they don't save the 
file. What are we supposed to do? 
Save the address for the envelope, 
using Store—which takes a fairly 
long time—then cancel that file, 
which takes more time? True, we 
often use window envelopes, but 
one of the major difficulties we 
had was with the print system 
using letterhead and single sheets 


“As | understand it, 
until you Store the 
document, you are 
writing over your last 
Save. That's not 
what ! would call 
safety." 


of paper. I’m trying it now, with 
the disk that came with the docu- 
ments, presumably what is for sale 
to the public. Well see what 
happens. 

Incidentally, now I'll try the set- 
up program and set the clock and 
such. 


I changed the printer to FX-80. 
It was already set to the expert 
level. I fear I can make no sense of 
the input command; if there's a 
way to set things to TTY:, I cannot 
find out how that is done. Other- 
wise, as instructions dictated, 1 did 
not change anything. The clock, 
incidentally, is very accurate and 
has been running on time within 
a minute since the machine 
arrived, 

Now for your points. I will wait 
for the TPM Primer. My remarks 
are pretty well confined to the ex- 
perience within the Valdocs sys- 


tem, and we'll look at the Epson 
as a small computer independent 
of that when we have either of the 
TPM documents (I have one set, 
but they didn’t explain how to 
transfer files. Unfortunately, the 
Osborne is not here just now; it 
reads a lot of formats, and I could 
transfer files from it to the Epson, 
etc., but that just doesn't seem 
reasonable). 

I anxiously await the new con- 
troller that allows reading and for- 
matting (I presume it will either of- 
fer a variety of disk formats or will 
write to previously formatted disks 
in the format they are in. I expect 
that it can read from one format 


and write to another, as the Lobo 


does). 

Vd love a look at the Valdocs 
technical manual, but I don't real- 
ly need it for what I’m trying to do 
now. 

T still want Valdocs to work very 
much. I would like to have the 
whole system, with the database 
and address book and all the other 
features. However, until we can 
easily and conveniently write let- 
ters and do the general work of the 
office here, the other features 
aren't relevant. 

It is certainly a drawback not to 
be able to change bottom and top 
page margins within a document. 
I don’t think I can do that. I will 
try again. .. .No. When I change 
the bottom margin, wherever I 
am, I find myself at the top of the 
page again. This means that the 
system is nearly useless for letters 
on letterhead and not very good 
for other documents because you 
must format your text all at once. 
I have just tried the Size key, but 
I don't think it does anything. 

More thoughts. For those used 
to computers, the type "drags" 
across the screen and cursor mo- 
tion is very slow. I agree that's a 
function of what you're used to, 
and I am, on purpose, accustomed 
to the fastest and best word pro- 
cessing system. 

Incidentally, the hyphen feature 
of Valdocs is a fatal error. Valdocs 


broke my line at the hyphen in 
word-processing. I had not in- 
tended the word to be broken 
there. Most authors do not want 
the machine to decide things like 
that for them, and I always send 
my manuscripts with no hyphens 
at all unless I intended them. I 
never leave a hyphen at the end of 
a line because that would be am- 


biguous to a typesetter or copy 
editor. 


I will now try to Save using the 
instructions in the manual. I used 
Copy Disk, waited for a new 
prompt, and then pressed UNDO. 
Saving these three pages took 
21.19 seconds, which I agree is rea- 
sonable. But it is also counterin- 
tuitive and differs from the 
philosophy we have up to now 
been led to expect. Moreover, I do 
not believe this makes a backup 
copy. As I understand it, until you 
Store the document, you are 
writing over your last Save. That’s 
not what I would call safety. I am 
probably a fanatic on the subject 
of document integrity, but I am not 
likely to change, and neither are 
most authors. 

I’m willing to believe you about 
TPM, but the fact is that I have 
been unable to make TPM do 
what CP/M's Stat program does. 1 
have also been unable to figure out 
how to do the equivalent with 
whatever programs TPM employs. 
It may be a wonderful operating 

optimized and all that, but 
I don't have what it takes to learn 
it. 

I would make the following im- 
provements in Valdocs: 


1. Have a Kill program that lets 
you run down a list of files and 
mark each D for Delete; then 
when you execute the program, 
it gets rid of them. 

2. Make it possible to print with- 
out Storing the file. Sometimes 
we only want a short letter; we 
have no intention of keeping a 
copy and we're interested in 
getting the work out the door. 
Same for addressing envelopes; 


we have to keep a typewriter 
around to make mailing labels 
and envelopes. 

3. Allow imbedded format com- 
mands of some kind so that, for 
example, we could change the 
bottom margin on page 2. 

4. Have a Setup file that you can 
put your favorite defaults into. 
Tabs, for example; why must I 
set them for each document? 

5. Naturally, you must have a way 
to deal with John’s data disk 
disaster. Was that an older copy, 
or does it happen on all? I may 
test this tonight. Try to overfill 
the directory, and overfill the 
disk, and see what happens 
with the distribution software. 
First we will test the system to 


"| agree that users 
don't need to know 
everything that's 
going on in the 
system, but they 
should be able to do 
things quickly and 
easily." 


see how well we can print let- 
ters. I have fooled the FX-80 in- 
to believing there is paper by in- 
serting a second sheet behind 
the first, but that’s a pretty 
lousy way to have to proceed. 

6. Fd think, then, that mating the 
system with the printer would 
be useful. There should also be 
an Install program that would 
let you use Valdocs with the 
RS-232C port so that it could be 
used with Diablo and NEC 
Spinwriter printers, although I 
agree that these new Epson 
printers produce high-quality 
work. 


7. The Shift down-arrow doesn't 


really move to next visible page, 
but up a few lines. Perhaps you 
need a Multiplier key, as in 
EMACS, MINCE, and Word- 
master; in those W multiplies 
the next command by a factor of 


4, Multiple uses multiply in 
cascade. 


As to "designed by geniuses for 
execution by idiots,” I agree that 
users don’t need to know every- 
thing that’s going on in the sys- 
tem, but they should be able to do 
things quickly and easily. 

Anyway, there's a lot to like 
about Valdocs, and it could be ter- 
rific if implemented on a faster | 
machine with a hard disk. Also, 
when finished for the Epson, I 
agree that it could be about as 
good as any system I know of, 
especially for the price. 

I have to quit now, We'll see how 
the printing goes. [Editor's note: | 
At this point in the letter, the | 
sentences are printed diagonally 
across the page. After some in- | 
vestigation, Jerry discovered that if 
you insert the paper into the 
printer crookedly and then try to 
fix it, the printer begins printing. 
The reason for this is that the soft- 
ware sensor that determines 
whether the paper is indeed in the 
printer can be tripped before 
paper is located correctly under 
the print head. Jerry's letter con- 
tinues now after several lines that 
illustrate the problem better than 
this description... . P. C.] 

If you do not tell the printer to 
stop between pages, it does a 
formfeed when it starts, though 
you didn’t tell it to, so don’t try that 
with a single sheet in the machine. 

The slowness of this screen is 
about to drive me crazy. I can type 
about four words ahead of the 
screen, sometimes, and some- 
times not; it's not obvious what 
the relationship is. But I could live 
with all that. What I can't live with 
is the inability to write letters. 

It is now 11:00, and I began this 
at B:50. That's a lot of time for a 
6-page letter. It took one minute 
and two seconds to Store. We'll do 
that again, and retrieve it. I have 
been an hour and a half writing 
this. I would have done far better 
with a Selectric. Sigh. 

Jerry Pournellem 
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Text continued from page 440: 


this book. It's clear, objective, and 
damned thorough. It even has a 
review of WRITE, the text editor ] 
use; Naiman read one of my articles 
and managed to get hold of Tony 
Pietsch, WRITES author, and buy not 
only WRITE, but a computer mod- 
eled after Ezekial. 

I gather from Naiman’s book that, 
like me, he has just about every 
word-processing and text-editing 
program in existence. He even wrote 
the Sybex Introduction to Word Star, 
(interestingly, Naiman used WRITE 


soltware and Hardware for ali Popular 
Microcomputers. We carry software in all 
po ular (ormats and operating systems 
ncluding PC- DOS, M&- DOS; CP/M -B5 and 
P/M-BD, Always the current versions tn stock 


2 Competitive Prices Our volume enables us 
lo offer 
E 


u prices which are consistently 
compeliiive Compare tor yoursell. Ihen call 
us loll-tree 800-328-2250 


Express Delivery Tima i: money and we at 
DaiaSource understand that. Your order 

e will be processed and shipped within 24 
hours tor ail products in stock 


Discount Structures Wa oter significant 
4 discounts to any individual. organizallon or 
a Users group purchasing in quantity. 


Key Account Program For corporations 
and insiitulians. we oler a comprehensive 
Program: volume discounts complete 
maintengnce packages, specially statted 

b technical support, a sales team 
experienced in micro applications, and 
several financing options 
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10 Proven Track Record. Join our growing ita 
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Heres a small sampling of preducts available now trom DataSource: ' 
(it you dont see whal you need, just call us at the number below.) 
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Tour source lor micro software and hardware" 
1660 South Highway 100. Minneapolis, MN 55416 


to write it.) 

Naiman uses an interesting point 
system to evaluate word-processing 
programs; thus you can see exactly 
why he rates the various programs 
the way he does, This book discusses 
just about every text editor I know of, 
plus a lot I had never heard of before 
reading his book. Anyone con- 
templating the purchase of a text 
editor or word processor should run, 
not walk, to the store and get this 
book before spending a single dime 
on word-processing software. 


Risk-Free Sottware We sland behind 
every produci we sell All tems are tully 
a documented, backed by manutacturers 
warranties, and are guaranteed by 
DataSource to be In periect working 

condillon 


Toll-Free Tachalcal Suppori We service 

* whal we ssl. Our customers hove direct 
access to our technical steat on a toll-free 
basis 800-328-2260. 


National Maintenance Network. We oter 
a variety of maintenance agreemanis 
latiored to Ihe specific hardware items you 
select. Call tor more informalion 


Flexible Payment Options We accep! 
mos! major credil cards, checks, and 

, money orders, as well as purchase orders 
from approved corporale accounts 


of customers which Include many Fortune 
companies, major educational 
instHutions and government entities. 
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The 2-29 

When the new Zenith Z-29 
keyboard arrived, I was about to go 
off to Bellingham; I wouldn't be able 
to do anything with it for at least a 
week. As it happens, the night before 
the Z-29 arrived Chuck McMannis 
home terminal had died. Chuck is 
our new research assistant. The solu- 
tion, therefore, was obvious, and 
Chuck took the Z-29 home with him, 

When I came back I found he had 
made his other boss (the one who 
pays him a living wage) buy a Z-29 
for their minicomputer. Chuck thinks 
the 2-29 is the best thing he's seen for 
the money. The following is largely 
drawn from his report. 

The Z-29 (H-29 in kit form) is a 
second-generation machine. 1t fixes 
most of the identified bugs that ex- 
isted in the 2-19 and adds a detach- 
able keyboard as well, Not only that, 
it has been sculpted to make it more 
like a Selectric. It has excellent feel. 
Some find it a bit "thick" for sitting 
on a desk although perfect for put- 
ting on your lap; I haven't noticed 
any problems at all. 

If your system can use a 2-19, you 
can plug in the Z-29 and run. In ad- 
dition, the Z-29 can emulate a 
Hazeltine 1500 and a Lear Siegler 
ADM 3A. Best of all, from Tony 
Pietsch's viewpoint, it has a full ANSI 
(American National Standards In- 
stitute) mode. This is important 
because all the big computer com- 
panies are moving toward the ANSi 
Standard communications made. 

I'm not entirely happy with the key 
layout. The arrow keys are put over 
for right-hand use; they're grouped 
above the Return key. I'd prefer a 
small separate left-hand pad of ar- 
rows with Home in the middle. This 
is a matter of taste and what one is 
used to, of course, and it won't take 
long to get used to the 2-29 layout. 

The character set is aesthetically 
pleasing. There are several new at- 
tributes: underline, blink, and half- 
intensity, The screen is 24 by 80 with 
a twenty-fifth status line. The twenty- 
fifth line accesses a built-in real-time 
clock, An alternate character set is 
included. 

It does have problems. They work 
hell out of the 8051 chip in there, and 


Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. [t can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing vou to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 

© only a PRINT statement away. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep- 
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Built-in versatility. | 
Much more than just a voice output & 
device, the Yorrax PS System lets 
you mix either speech and sound ef- 
fects or speech and music. A pro- 
grammable master clock and 255 
programmable frequencies give you 
unmatched control of speech and 
sound effects. 

The Votrax PS System offers user 
expandable ROM for custom appli- 
cations, user downloadable software 
capability and sound effects 
subroutines for easy user program- 
ming. lts programmable speech rare 
provides more natural rhythm, while 
16 programmable amplitude levels 
give you greater control of word 
emphasis. 


What to say after "Hello". 


Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 

, data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


Vi 

hax 

The Votrax Persona] Speech System 
i5 covered by a limited warranty. 


Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 


Actual size: 12.2" x 4,5" x 2.6" 


t" Ang 
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computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 


A quick list. 


D Highly articulate Votrax text-to- 
speech translator, 

D! 255 programmable frequencies for 
speech/sound effects. 

LI 16 amplitude levels. 

D Simultaneous speech and sound effects 
or speech and music. 

LJ B octave, 3 note music synthesis. 

O Serial and parallel interface standard. 

D User programmable master clock. 

O User defined exception 
word table. 

O User programmable speech 
rate, amplitude and inflection. 

D User expandable ROM 
for custom applications. 

O User downloadable 
software capability. 

D 3,50D character 
input buffer: sub- 
divisible for a printer 
buffer. 

D Internal speaker and external 
speaker jack. 

D Real time clock and 
8 user defined alarms. 

D Oral power upand error prompting. 

O X-on/X-off and RTS-CTS handshaking. 

O Programmable Baud settings (75-9600). 

D Interrupt driven Z-80 microprocessor. 

O Parallel /Serial interconnect modes, 

O Proper number string translation: the 
number " 1 54" is pronounced “one 
hundred fifty four". 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 


Michigan residents, please call 

(313) 588-0341. MasterCard, VISA or 

personal check accepted. The price is 

$395 plus $4 for delivery. Educational 

discount available. Add sales tax in 
Michigan and California. 
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Zenith didn’t supply enough 
memory: the buffer is only 32 
characters long, and that can be over- 
run. I'd have thought with memory 
so cheap the company would have 
provided at least 128 characters; 256 
would have been better. It did pro- 
vide an X-ON X-OFF handshake 
routine (a way to tell the computer 
“Stop sending! My buffer is full!”), 
but I hope that one day there'll be an 
upgrade to add more memory, 

For reasons I do not understand, 
the cable connecting the keyboard 
plugs in at the back of the terminal. 
Nearly every terminal does this; ! 
can't think why. 

The brightness control is a knob on 
the back of the terminal, neatly 
placed so that you cannot adjust 
screen brightness while sitting where 
you'll look at the screen. Obviously 
Zenith ought to have made this a 
software adjust (as with the Otrona). 

Note: Steve Ingish of Zenith tells 
me putting the connection and con- 
trol on the back saves about $50 on 
the terminal's price. 

On the plus side, Zenith has pro- 
vided a software setup menu; no 
longer must you flip physical switch- 
es, then turn the terminal off and 
back on to change the terminal pa- 
rameters. Another plus that Ciarcia 
will like: there's almost no EMI (elec- 
tromagnetic interference). 

Chuck McMannis' final comment 
is, "If you can find a better terminal, 
buy it" He has seen nothing he likes 
better at anywhere near the price. 

] tend to be a little more cautious; 
I want to experiment with the Z-29 
for a while. Even so, there's a very 
good chance that the 2-29 will 
become the principal terminal for our 
workhorse machines. Except for that 
small memory buffer, I've seen little 
about it that [ don't like. Before 1 
make a final judgment, though, the 
Z-29 will go over to Tony Pietsch's 
place, where he and Nor Singh will 
install a version of WRITE optimized 
for the Z-29 and making use of all its 
special-function keys. Then IT decide. 

I have to admit, though, that the 
only serious rivals to the Z-29 are 
special-purpose terminal boards that 
let me, in effect, program my own ter- 
minal optimized for my own needs. 
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I have a couple of those, and I'll 
report on them in another column. 
Meanwhile, I like the Z-29 quite a lot. 


Oh, It's Easy 
To Get It Running... 

In Ithaca I was taken to task by a 
professor of computer science. J have, 
it seems, been unkind to Pascal and 
have confused the language itself 
with particular implementations. | 
pointed out that I can only evaluate 
implementations; this is the User's 
Column, and I don't generally write 
about stuff my readers can't use. 

He agreed, but then told me with 
some vigor that there exists a public- 
domain UCSD Pascal that can be 
made to run on most CP/M 5-100 bus 
systems. He also informed me that 
its a wonderful implementation, 
complete with easy methods for 
opening and closing both sequential 
and random-access files under 
CP/M; features I very much want, 

"Wow," T said. “How can I get this 
running?" 

"Well, it's easy. If I had access to 
your system and your CBIOS (cus- 
tomized basic input/output system), 
I could have it running in no more 
than a day," he replied. 

I quickly lost interest. Alas, I can't 
afford to have him come to Hoily- 
wood and install this marvel, nor, I 
fear, is that practical for many of my 
readers. I do recall that MacLean had 
an earlier version of UCSD Pascal 
running and had real problems with 
the built-in editor. It was also very 
slow, This caused him to learn PL/I, 
and he didn't live to return to Pascal. 

If anyone has a simple and fool- 
proof way to get public-domain 
UCSD Pascal running, preferably on 
a Compupro 8085/8088 dual-proces- 
sor machine with System Support 
board, Disk One controller, and Tele- 
widget (officially Televideo, but at 
Chaos Manor things tend to get new 
names) 950 terminal, please let me 
know, so that I can pass the word 


along. 


JRT Yet Again 
I'm told I was unjustly hard on JRT 
Pascal. 


I said nothing I care to retract, but 
perhaps the tone was unduly harsh; 
let me clarify. JRT Pascal certainly 
works in the sense that you can write 
useful programs in it. I like Mr. 
Tyson's price and attitude. His Ver- 
sion 3.0 has fixed a number of bugs 
and glitches that made earlier 
reviewers so unhappy. 

For all that, JRT Pascal is not, in my 
judgment, a good teaching instru- 
ment because it is so thoroughly non- 
standard. The error messages are not 
the same as standard Pascal, and the 
extensions are done quite differently 
from the way anyone else does them. 
Programs written in JRT Pascal are 
almost guaranteed not to compile 
with any other Pascal compiler; 
worse, a number of standard pto- 
grams out of such books as Osborne's 
Practical Pascal Programs won't compile 
on JRT either. 

JRT Pascal error handling is not on- 
ly nonstandard, but also unduly 
frightening to the beginning user; 
and the compiler never recovers from 
any error, so that JRT Pascal won't 
catch more than one error per com- 
pilation. For those who are as con- 
fused (or careless) about semicolons 
as I am, this can be very time 
consuming. 

In other words, what it mostly has 
going for it is the price, You can write 
practical programs in JRT Pascal; if 
you're not interested in transporting 
those programs to some other 
machine, JRT is a bargain. To quote 
one programmer friend, though, I'd 
really hate having to write large pro- 
grams in it. 


Revolution at Digital Research 

I'm told I had much to do with it. 
True or not, there's been a complete 
shake-up in Digital Research's docu- 
ment foundry. Its actually producing 
readable and useful documents with 
clearly written instructions and lots 
of examples. I used to dread opening 
a new DR manual. Now I find most 
of them a pleasure. 

They also come in a brand-new for- 
mat, a boxed loose-leaf notebook 912 
inches tall. At this height they will fit 
on most standard bookshelves; you 
don't need oversize shelves to hold 
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ment as it moves from office to , 
office, person to person, solv- 
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able as they are valuable, 
the IBM PC Work Sta- 
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your computer documents, The slip- 
case at first seems an affectation, but 
it isn't: the box serves as a place- 
holder to show where to put the 
document away when you're through 
with it. 

The real revolution is inside, 
though. 


CP/M-68K 

The new CP/M-68K manual is a 
good case in point—its actually 
readable! There's a sane preface, the 
introductory material is written in 
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Martin Marietta Aerospace, 
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plain English, there are plenty of ex- 
amples, and there's considerable 
sympathy for beginners. The organi- 
zation is nice, with an overview, then 
details, and, once again, lots of 
examples. 

This clarity continues throughout 
the first volume (User's Guide) of the 
four-volume manual set. (All four 
volumes are bound into one loose- 
leaf notebook, which is a mistake; 
most users will prefer to buy another 
notebook and make two physical 
volumes of the set.) The second 


APPLICATION 
EXPERIENCE 

Shop floor control, 
Scheduling, Manufac- 
turing, Inventory, 
Purchasing, Config- 
uration Management, 
Quality Engineering. 


eDATA BASE OPENINGS 
Analyst, Design, Ad- 
ministrators with above 
hardware, software and 
applications experience. 


These opportunities exist at 
our Michoud Assembly Facili- 
ty located in suburban East 
New Orleans. 


Gualified candidates interested in laar- 
ning more about thase opportunities 
at martin Marietta should forward 
resumes, including salary history to 
Martin Maristia Aerospace, Denver 
Glazier, BYTE-883, P.O. Box 29304, 
New Orleans, Louisiana 70189. We are 
an equal opportunity employer, mitih. 
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volume, System Guide, and the third, 
Programmer's Guide, are not so clear, 
although both are enormously im- 
proved over previous DR CP/M doc- 
umentation. I can't in conscience pro- 
nounce them excellent, but they are 
darned good, and such a great im- 
provement over what we normally 
expect from DR that there's no 
comparison. 

The fourth volume, The C Language 
Programming Guide for CP/M-68K, 
doesnt attempt to teach the C 
language. Two experienced C pro- 
grammers tell me the CP/M C man- 
ual is more than adequate and 
superior to a Jot of system documents 
they've encountered; one added, "Of 
course that's not saying much.” It 
does have examples, and I haven't 
found anything that sent me up the 
wall. I haven't read it all, either. I sup- 
pose I added that last sentence, not 
to be catty, because of my previous 
experiences with Digital Research 
documents. That's probably unfair; 
the new documents are so darned 
good I ought, I suppose, to expect 
Clarity and good examples rather 
than terseness and obscurity. 


CP/M-68K and the Sage 

When the CP/M-68K for the Sage 
first arrived, I'd expected the Com- 
pupro 68000 board for the 5-100 bus 
experimental machine to come with- 
in a couple of days. Thus I waited for 
it so we could compare the systems. 
Alas, Dr. Godbout discovered a prob- 
lem with his 68000 board and ceased 
shipping them until it could be fixed. 
Meanwhile, the Telewidget 925 ter- 
minal that operates the Sage was be- 
ing used for installation of text 
editors, and I've only just got it back. 

The upshot is that I've barely got 
CP/M-68K up and running on the 
Sage Il. 

It does run, and if you're used to 
CP/M it's easy to use. We haven't yet 
established communications between 
the Sage and other machines, so I 
haven't been able to ship over very 
many C programs. I did type in a 
couple of simple ones, and they com- 
piled quickly and easily. 

We've been running the Sage since 
last summer. It has been shipped to 
San Diego a couple of times for one 
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of Alex's mad friends to experiment 
with, Because it’s the only machine 
I have that runs Modula-2, it got a 
good workout while I was learning 
that language. 

We've yet to have a glitch. About a 
dozen readers tell me they bought 
Sage machines largely on my recom- 
mendation, and none of them are 
unhappy. Now that we have CP/M 
for the Sage, I expect to use it even 
more. Incidentally, I'm beginning to 
see software written for the Sage. A 
database came in today. The Sage is 
becoming an important little 
machine. 


Disassembling Adelle 

Adelle is my early-model Otrona 
Attache. She goes with me on all my 
travels. Recently she developed a 
glitch in her disk systems. It hap- 
pened on a Thursday afternoon; the 
following Saturday at dawn Larry 
Niven and I were scheduled to catch 
a plane for Bellingham, Washington, 
where we've laid a principal scene of 
our next novel. 

In panic I called Fred Whitney of 
CTI Data Systems. CTI is the West 
Coast representative for Otrona. Fred 
listened to my tale of woe. 

"We could swap out your disk 
drives,” he said. "But I couldn't get 
it done before Monday because I 
don't have a set of drives here” 

My panic must have been evident 
because he told me to hang on. A few 
minutes later Judy Seelig, Mr. 
Whitney's programming expert, 
called. She thought my problem had 
to do with disk drive speeds. "There's 
an information sheet from Otrona on 
how to fix that,’ she said, “I’ve never 
done it, but I'll come out and we can 
work on it together. There's a new 
software ROM update, and we can 
install that while we're at it. To save 
time, please take the machine apart 
before I get there.” 

With some misgivings I spread a 
thick layer of newspapers across my 
desk and took Adelle out of her case. 
She came apart quite easily; it takes 
only one tool, a Phillips screwdriver. 
I began to remove parts: the circuit 
board, the screen, the power supply, 
the disk drives. It wasn't long before 
my pretty little machine was a pile of 


parts and small screws, and I was get- 
ting a little worried. "It'll be all right," 
I told Chuck McMannis. “She told 
me to take it apart, so shell know 
how to get her together , . -” 

There was only one problem. Judy 
Seelig had never seen a machine 
taken quite so thoroughly apart, and 
she hadn't brought any documents 
on how to reassemble Adelle. 

"Relentless application of logic," I 
muttered. We instaled the new 
ROM, and I began to put parts on 
and tighten screws. In about 10 
minutes everything was back to- 
gether. Then we removed the disk 
drives and proceeded to follow the 
instructions Otrona sent for adjusting 
disk speed. 

In another 10 minutes Adelle was 
back together and working as well as 
ever she has, That's one well- 
designed little machine. I don't 
recommend that you casually take 
yours apart, but I can testify that, 
provided you're intelligent about 
reassembly, it doesn't seem to hurt 
the machine. 

Incidentally, I discover there's a 
whole series of built-in diagnostic 
tests for the Otrona. They're de- 
scribed in the Technical Manual, a 
document normally supplied to 
dealers, but which users can 
purchase. 

I’m not too happy about those disk 
drives. They do indeed have a speed 
control. It's à screwdriver-adjusted 
potentiometer. A tiny turn of that pot 
will put the speed wildly off. I'd have 
thought they'd want something a lot 
less sensitive. Indeed, while we were 
in Bellingham a speed problem de- 
veloped again, forcing me to remove 
Adelle’s case and adjust her "B" 
drive. It was easily fixed, but I hope 
I won't have to endure that every trip. 

Adelle is an older-model machine. 
The new ones have somewhat dif- 
ferent disk drives. Fred Whitney tells 
me they've never seen any problems 
with the new ones. 


Things My Postman 
Brings Me... 

John Lawler of Ann Arbor 
Michigan, writes in praise of VEDIT, 
particularly used with the TVI 950 
terminal. He's been using VEDIT for 
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New Low Price 


VOTRAX SC-01A PHONETIC 
SPEECH SYNTHESIZER 


To Order: Call Toli Free 1-800-645-3479 
Far Information Call: 1-516-374-5793 


Call: Monday-Friday, 9-5 PM 


a Consumes onty 1 5 watts ad +5. +128 - 12. The SC-NA Speech Synthesizer is a compietaty seil- 
perce ci iid contained solid state dewca (hal pynihes- A 
BECH Ascembied & Tesled . . 5145. WES conbnuous speech of untimilsid vocabulary Used 
' New Low Prica in Micravox and Sweet NN 
SONA Dusaly 1-9. anassa o s S62. BR = 
MÀ eines e riri a inc z 100 + tee ete b y SER gm gom mov moy . A0 ad, 
CPMM as trabernari of i n 1000 + $ à k BA SAE PR RO eZee he 3. es 


tad Hesoarch tng, 
M5-DOS s a trader gl ine 
ZB (a u wademart of Zilog Inc. 
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Items Reviewed 


CP/M-68K 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 


Epson FX-80 Printer 
Epson QX-10 Computer 
Epson America Inc. 
Computer Products Division 
3415 Kashiwa St. 

Torrance, CA 90505 

(213) 539-9140 


JRT Pascal 

JRT Systems 

45 Camino Alto 

Mill Valley, CA 94941 
(415) 388-0530 


Zenith Z-29 Terminal 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL. 60025 
(312) 391-8865 


Book Reviewed 


Word Processing Buyer's Guide 


$699 
with 64K-byte RAM $2495 
with 128K-byte RAM $2995 


Arthur Naiman. Hightstown, Nj: BYTE/McGraw-Hill, 1983, softcover 


some time and likes it. 

I like it too. My quarrel with VEDIT 
is that the installation and customiza- 
tion procedures are darned complex: 
in the version that was sent me, you 
had to answer 34 questions, and if 
you made a single mistake while do- 
ing it (not even Backspace was per- 
mitted for correcting the answers you 
had to give!) you had to start all over. 
I complained—bitterly—and the last 
I heard the VEDIT people were 
rewriting those procedures to make 
them easier to use. 

1 have two editors I can use on the 
Zenith Z-100: VEDIT and Super- 
writer. Both are very nice, and Í hope 
to report on each in a future column. 
Meanwhile, several readers have 
written to praise VEDIT. The VEDIT 
philosophy is to have tons of special 
functions, so that each of the myriad 
special-function keys on the Tele- 
widget can be made to do something 
special; as Mr. Lawler says, you can 
get "touch editing.” This can be pret- 
ty useful, especially in a program- 
ming editor. 
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Philippe Malarme of Brussels, 
Belgium, writes: "On different occa- 
sions you complained in BYTE about 
poor and overpriced documentation, 
but I don't think you've met a worse 
case than Supersoft's Ada . , . their 
'document' consists of a Xerox copy 
of the Department of Defense Ada 
specifications (1980 version) and Ada 
Supersoft User's Manual, a book of 30 
pages! 

"The worst is yet to come: of the 30 
pages, 2 are a ‘software agreement 
which disclaims any warranty or 
responsibility . .. and three list 
‘Standard Ada unimplemented fea- 
tures. . . . Their compiler is an Ada 
subset the way Sinclair's ZXB81 is a 
subset of the Cray-1 computer" 

I don't have Supersoft Ada, but P. 
Malarme's letter is typical of those 
Ive received from those who've 
bought it. 

James Tower writes in behalf of a 
number of computer users in Ger- 
many, where they are condemned to 
50-Hz power at 220 volts. Tower had 
decided on a Lobo Max-80 computer, 


when he discovered that Lobo wort 
guarantee that it can work with a 
50-Hz power source. The monitor 
seems to be the major problem: the 
company is afraid the display will 
“swim.” Moreover, Lobo doesn't want 
to guarantee a machine in Europe 
because it would have to reimport it 
if something went wrong. 

Mr. Tower paints a pretty gloomy 
picture of what it must be like on the 
continent just now. Most products 
arent available, and those that are 
seem overpriced. He thinks Lobo 
would have a very clear field, even at 
pries well above those currently 
advertised, if they had a package deal 
for export to Germany. 

I can sympathize with Tower with- 
out knowing what to do. One of the 
few serious complaints I've had about 
Godbout/Compupro came from a 
German purchaser. Communications 
take forever, and shipping equipment 
back and forth is very expensive. 

In any event, Mr. Tower wonders if 
there might be a simple solution to 
the problem of adapting a Lobo 
Max-80 to eat German electricity and 
still deliver stable video output. That 
seems more in Ciarcias department 
than mine; perhaps Steve can 
answer. Meanwhile, I can report that 
Barry Workman continues to rely on 
his Lobo Max-80 as one of his prin- 
cipal machines; Ralph will read a 
wide variety of disk formats and has 
given him no trouble at all. 

Some months are worse than 
others: this month I got bales of mail, 
and I'll hardly be able to answer any 
of it, what with all the other 
demands on my time. April is the 
cruelest month . . .m 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications, POB 372, Hancock, 


NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 


Jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 


Now anyone can write 
complex dBASE Il Programs 
without any programming 
experience whatsoever. 
Autocode is the 
quickest and 


B 
easiest. e 
ne od g M 
| | F 2 ; 
P 


This powerful 
program generator for 
dBASE II'* is available 
for all CP/M 80, 86 or CP/M 
operating systems derivatives 
such as MS/DOS or PC/DOS, as well 

as any Z80 or 8080/8085 systems, as in: 
APPLE, IBM/PC, KAYPRO, NORTHSTAR, 
OSBORNE, SUPERBRAIN, TELEVIDEO, VICTOR 9000, ETC. 


] -- ee 


e Automatic rigu & sub. prior knowledge of | 
¢ Automatic dota entrysiéens e CP/M™ & MS DOS" operating systems 
* Automatic data entrgyoutines e Very easy to learn. Autocode asks you what 


* String, numeric, dake & you want to do in menu form. 

* Automatic multiple reports For dBASE il impresses the most experienced 

e Automatic programs in dBASE I[* programmer. 
code with interactive screens 


ONLY $200. jp e 
—— 
STEMMOS LTD. 


666 Howard Street, San Francisco, CA 94105 / Tel: (415] 777-3800 


Just send the following to address above today. IRONCLAD GUARANTEE 
e Your diskette format & hardware CE fry AUTOCODE Risk Free 
e How many Autocodes you want | | The AUTOCODE tPragrom Generator you receive will 
at $200 each’ Creat cord buyers moy subsite a siti ie le i oe -— Cog 
e Your name & complete address | Wet card number cnaermpigum— ralumn il fo us and we will gladly refund your money 
e A check or money order. ang save the trip to the mall bor (less shipping) No questions asked. 
"in CA cet ob scies tos 
ORDER TOLL FREE 800-227-1617 (Ext. 417) Dealer inquiries invited. 


IN CA CALL 800-772-3545 (Ext. 447) 


BM is a registered tracermar of Inte naliona Busnes Mochines. Inc BASE AsNIGn Tote CP Mis aregelered adermark of Digna! Research, me Avdocode 1 Slerenes Vid 
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Voice Lab 


Part 2: Menu-Driven Routines for Digital 
Speech Synthesis and Analysis 


UCSD Pascal units form a modular voice workbench 


In part 1 (July, page 186) we looked 
at the theory behind the operation 
of the Voice Lab system. This month, 
we'll see how it works in practice. 


Voice Lab Operation 

The experimenter's interface to 
Voice Lab is menu-driven and highly 
interactive, Like any workbench, it 
was constructed to keep the tools 
handy and to minimally constrain 
what is constructed. (For a review of 
the functions of different Voice Lab 
units, see table 1.) 

When the main program, shown in 
listing 1, is first executed, the primary 
function menu appears across the top 
of the screen in the usual style 
associated with the UCSD p-System. 
The options presented are 


Voice Lab: 
Dictionary 


Numbering of figures and tables is continued from 
Part 1, 


UCSD Pascal is a registered trademark of the 
Regents of the University of California. Lise thereof 
in conjunction with any goods or services is 
authorized by specific license only, and any 
unauthorized use is contrary to the laws of the State 
of California. 

p-Sysiem is a trademark of Softech Microsystems, 


inc. 
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by John E. Hoot 


R(ecord & listen 
S(tatistics 
M(essages 
F(ilter 

Quit 


By striking one character (the one 
preceding the parenthesis) you may 
select the desired subsidiary screen 
menu. Typically, a subsidiary screen's 
resulting data is not erased when you 
return to the primary menu, but you 
may erase it by typing a space. Now 
let's take a look at how the program's 
subsidiary menu screens operate. 


Dictionary 

When the dictionary menu is 
selected, the unit (listing 2) displays 
a prompt line at the top of the display 
indicating the available options: 


Dictionary: 
Directory 
R)emove 
A)ppend 
Dnsert 
C)lear 
Q)uit 


Typing the character preceding the 
parenthesis selects the desired op- 
tion. Pressing the space bar will erase 


any information remaining on the 
screen from a previous operation. 

The Directory option displays the 
contents of the current vocabulary in 
three columns. The left-hand column 
contains an index to the vocabulary 
word, the middle column contains 
the word, and the right-hand column 
displays the size in bytes of the en- 
coded s segment stored for that 
word. Table 4 in part 1 (July, page 196) 
showed a segment of the sample out- 
put from this command. 

The Remove command is used to 
delete unwanted entries from the 
dictionary. 

The Append command is primari- 
ly used during speech analysis. Its 
function is to append to the current 
contents of the speech buffer a word 
or phrase stored in the dictionary. By 
using Append, you can assemble a 
phrase in the speech buffer for study. 
For instance, you could append the 
words “how,” “are,” and “you” to ob- 
tain the phrase "How are you.” 

The Insert command adds the con- 
tents of the speech buffer to the dic- 
tionary. The example below illustrates 
how to insert the word "through" 
and its homonyms into the diction- 
ary presuming that the word has 
already been captured in the speech 
buffer. Both the computer's output 
and the user's input are shown. 


I 

Word or phrase name:througheturn 
Enter Homonym :thruRetum 
Enter Homonym :threwReturn 
Enter Homonym :Retur: 


When you answer the final prompt 
with just the Return key, the word 
and all of its homonyms will be add- 
ed to the dichonary, The program 
then replies: 


THROUGH, THRU, THREW add- 
ed to dictionary. 


The Clear command disposes of 
the entire dictionary. It allows you to 
discard your present dictionary and 
begin to build a completely new one. 
If you select this function, the pro- 
gram double-checks your intent. 

The Quit command from the dic- 
tionary screen returns the program to 
the main prompt menu. 


Record and Listen Menu 

The Record and Listen menu, 
shown in figure 6 on page 469, con- 
trols the functions in which audio 
speech segments are captured and 
then played back. Its functions can 
isolate words or phrases from the 
speech buffer and control sampling 
rates for D/A (digital to analog) 
and A/D (analog to digital) 
conversion. 

The Set Tempo item in the menu 
controls the rate of playback and 
recording digitization. Depending on 
exactly how the Analog I/O unit 
works in your system, the default rate 
may require modification. Recording 
at a normal rate and playing back at 
a higher rate has the same effect as 
listening to a 45-rpm phonograph 
record at 78 rpm. If your intent is to 
produce normal speech, you should 
always play back at the same rate as 
you recorded the input. You can vary 
the tempo to discover the minimum 
sampling rate that produces accept- 
able speech on your system. 

The Beginning and End menu 
items each set one of two indexes that 
delineate the portion of the speech 
buffer upon which the program will 
operate. All operations in Voice Lab 
are bound by these indexes. As an ex- 


Analog I/O Unit 
services provided. 


eanalog output from the speech buffer 
edigitizing spsech into the speech buffer 


resources provided: 
s 16K-byte speech buffer 
etempo-rale vanable 


Voice Dictionary Unit 
services provided: 
e vocabulary word lock-up 
evocabulary word insertion 
s vocabulary word deletion 
e vocabulary word retrieval 
edictionary erasure 


Voice Messages Unit 
services provided: 
e warcHo-spaech output 
estring-to-speech output 


Voice Display Unit 
services provided: 
ezZBro-Crossing counts and plots 
espectra-energy plots 
«tota! speech-energy plots 
esignallevel monitoring 


Voice Filter Unit 
service provided 
eintaraclive linear digital tering 


Table 1: Summary of functions of Voice Lab units (repented from part 1). 


ample, you might originally set the 
Beginning parameter to 0 and the 
End parameter to 9999 (using the 
whole buffer), and record the phrase 
“one, two, three.” By adjusting Begin- 
ning and End to 2800 and 3500, 
respectively, you might isolate the 
word "two" in the speech buffer. 

The Record operation causes the 
following prompt to be displayed in 
the upper left-hand corner of the 
display: 


Hit «ret then speak 


You can synchronize the beginning of 
your speech with the beginning of 
the digitization process. Upon com- 
pletion of digitization, this prompt is 
replaced by the response: 


Done! 
The Play function reconstructs the 


contents of the speech buffer through 
the A/D converter on your computer. 


Upon quitting the Record and 
Listen menu, all the information on 
the screen and in the speech buffer 
is preserved. Thus, assuming that the 
speech buffer contains the word 
“two,” you could enter the dictionary 
menu and append the word "go" to 
the speech buffer; this would incre- 
ment the End index of the speech 
buffer and leave the speech buffer 
containing the phrase "two go” 


Statistics Menu 

The Statistics menu controls the 
generation of the plots by the Voice 
Display Unit (listing 3), The options 
of the main statistics screen are as 
follows: 


Stats: 

E(nergy & Crosses 
P(lot 

A(vg 

M(ax & min 


S(pectrum 


Q(uit 
Text continued on page 469 
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Listing 1: The main program Voice. lab, written in UCSD Pascal to use the p-System units 


fer performing specific functions. 
Peecel Compiler TV. T c52-4 3/27/93 


Es 
-= ADENA AKHA = 


=> 


EOZEEB'haAEbh5thuUNEHBEDHNSASHBHSNUTSGNUSS 
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iid 
Vad 
isd 
11d 
isd 
11d 
isd 
11d 
1:4 
tid 
tid 


Tsu 
11u 
UT 
11u 
Tia 
Tau 
Tia 
1:u 
Tau 
ism 
11u 
LEL 
Tau 
Tia 
Tsu 
LELT 
Tau 
d:u 
LEL" 
11u 
11u 

zu 
LEE” 
1:u 
LEL 
11u 
Tau 
LELY 
11u 
{Tru 
LEL 
11u 
LELO 
1:u 
id 
LET 
LIT 
1:u 
11m 
tiu 
11v 
Wau 


Eh ah mh ah zb ub a sh ch wm =ë 


-h h ah -h h h h -h 2h -h -h 4h sh h -h &íb &£À ho £4 hh -h oh ab oh 4h ab ab cm zh oh ah sh sh ho 2b £d ah wh sh sh wb 


Progress Yolce iab; 


i --- 


a 


WOICELAG INTERACTIVE SPEECH ANALYSIS 
UTILITY 


[C]opyright Joba E. Hoot 1883. Ali rights 
resscved 


Rem UL WAGU Gam CUNG sr um; wur mw 


Using SCREEMUP 


comet 


ec Fill len = 11; 
»c sol = 12) 


typa 


= est of char] 
= pscked record 
height, width : HB..PBbj 
cum break, siem, Ky Erte le ert, 
ean ppecrali, caa doaracroll z boolesn; 
Lone] 
= pecked record 
month 3 0, ty 
dey :  U..314 
ysar ; D..B8g 
ada 
= packed record 
sc werswipo ; sirinp; 
$t date t 9c Bets reci 
apec cher t &c chast; [Charecters nob to echa} 
misc infp : sc mlec retr 
aed 
mc long Btring = &kring(2E5]; 
sc mcr oouaeacd = [6c mhoass, 9c arab f, zc arséw b6[, Bc Clser ine, 
eo clear PCh, 9C Up CUFPUF, 9C ÜowD cursor, 
eo_left_cursor, BC right carsor!; 
mc key command = |sc besckepeos key, Sr dcl hey, sc sof hey, Sc atz key, 
sc eacaps kay, 9c del key, 9c sp key, sc down key, 
mn laft key, mc right key, Bo rot !mgal]j 


Pc cheat 
sc wisr rec 


»c dets rec 


Pc info type 


ec choice = [sc get, so give]! 
sc windom = pected array [D..0] of char] 
Pc, tr port = recerd 
roe, tol, ( screen relative) 
hatpht, width. [ eiza af txport [zere bessd]] 
CHF. z, rur y <= integer: 
{curser positions reletive to the tapert ] 
end] 


procedure sc mme info[doc whetisc tholpe; var C infojac Jal'e typoli 
procedure mc we port(do_whetrec choices var © portia X2 port] 
procedure sc erase to mol [z,Lfipttintager]; 
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teu 
tu 
1:u 
Tie 


Tiu 
Tzu 
Tru 
11v 
Tiu 
Tzu 
Tau 
1:u 
tu 
Tiv 
Tru 
LELY 
Tiu 
tau 
Tid 


1:u 
Tew 
Taw 
Tew 
Taw 
Vou 
Tpu 
Tew 
itu 
Deu 
LELY 
teu 
tim 
tru 
j:u 
Tiu 
LEL] 
LIT 
The 
5ru 
i:u 
iru 
jim 
Seu 
tu 
tom 
43m 
Fd 


LET 
tre 
tam 
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awa vë wh wb ob eb wb eB wb wb sb wb wb uh wb 


a mb weit wh wk wh wh wb sh 


- o. 


procedure sc left 

procedure ce_right; 

procedura sc up; 

procadure £c down; 

procedure tc getc ch[var ch:char; r&turn on metch;sc chest); 

procedure sc cir screenz 

procedure Ec cir Line [yzintegeri; 

procedure sc homaj 

procedure sc seres mos [n,line: integer); 

procedere ec gesto xyli, Lipszintsgar]; 

procedure sc c(r car line; 

function ec_find_x: integers 

Function se limd y;íntegsr; 

Function ec scro hea[mhatist scra command]iboolsen; 

Fonction :« has hayiwhaktrkc key comand) pboslean; 

functtom sc sep cri commenó[var k chicher}inc key commend; 

function se prompt(( ima ;sc bong string; x tersor,p cursor,x pos, 
-harrrinteger; ratura nn matches chsst; 
tu cimr bmckzboolenn; Prec. cFarztbar]:char; 

lunction sc check ctarivar bufisc windos; var baf Imdez,b4tes left:ipteger] 

thos lean; 
function space wait(flusiciepicun] sicol wees 
procedure 5c init; 


ussu [fU Screemops.code] trreenops, 


Laing WHEEDUC 


[ J 
[ WUICELAB VOCABULARY DICTLOMAFY } 
L KAHAGEMENT UNIT ] 
I ) 
l [Clopyright Jehn E. Hoot 1963. Ald rights } 
| CERBCOOC ] 
i ] 
|| 1 ìl ame REM 


type dict result» [successful vf. offien, aot Tound, 
dict Fuli,dwp entry, ines of lon); 


function find mordi nama:siríng; ver idarinteger jr beoleen; 


Function index mordi idazintmgar; var nems;rtkring; 
war ir:zirtsger ] ; i-oleso; 


fumctton ineert verdei s:sbring ] = dict result; 
function append_mord[ tase:rtring ] : dich reset; 
funchion csoves pord[ neme:string ] : dick resolt; 


procedure clear dittipmety; 


[8 Voíca.dict.coda] volce dictipne:,, 


Usieg VUICEPSE 


É—————— a 3 E p * 
t 


Listing 1 continued on page 460 


Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal ... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac- 
ters and bar codes, to “daisy wheels" 
and a multimode near letter-quality 
printer. Industry standard parallel and 
RS939C serial interfaces are available 
in all printers. 


Our products are built to perform 
day after day in the most rugged 


environments. We achieve that kind 


of reliability by incorporating modern, 


trouble-free LSI circuitry, and fewer 
moving mechanical parts along with 
a high level of quality control. 


Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals with their systems. 


If you want a trouble-free printer, 
contact your local computer 


printer dealer or Facit/Dataroyal, 
935 Main Dunstable Road, P.O. Box 898, 
Nashua, NH 03061, (603) 883-4157. 


FACIT 
DATAROYAL 
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printers. 
e 
Printers, printers, and mor ry 
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121 


136 
137 
138 
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[ wOdCELAB TEXT-TO-SPEECH DUTPUT } 
( SERVICE WNIT J 
( ] 
(  fClopyright.Jebm E. Hoot 1BBJ. Alt rights  ] 
( reserved ] 
t ] 
fo mt re SAPE à ah 
fusctiem speskmord( csictring 1: boolean; 
procedure speekLine!| in:string J; 

[8U Yotce.seg.code] volca seg. 
Using VOICEDSP 
tLL-———-——--o- +e Oe d ddr u ae gr Hr eb E Ur 2 mma oe | 
| ! 
[ VUICELAB POM SPEECH AMALYSIS UMIT | 
t [ 
[ lIClopyright John E, Hoot 1663. ALL rights  ] 
i reserved [ 
í i 
(— - a e= a ae se ee 

procedura displ py; 

[Wl Yeica.cep.cods] voicea_deg, 
Using VUIDEFIL 
pn ej 
í 3 
f WOICELAH PCM SPEECH RECURSIVE DIGITAL } 
[ FILTERING UNIT } 
i J 
[| ([Clopyripht John E. Root 1889, Alt rights J 
{ ressrved ) 
[ } 
Ce wee mt ʻe D È 

precadura filter; 

[au Vpics.ftr.coda! voice filter, 
Using AMALOGID 
( Sa wer. c ERS SLE GUN anata H 
i H 
t WUICELAS ANALOG IMPUT/LEITPUT } 
1 SERVICE UNIT } 
{ } 
{ [Clopyrtght Jobe E. Hoct 1883, ALL rights  ] 
i reserved ] 
i ] 
( ---- —- eM 


const vor bufise = 15353; 
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Tu 
Tiu 
13u 
thu 
11u 
1:u 
11u 
Tsu 
feu 
1pu 

HTI 
Tru 
iru 
Tru 
11u 
ied 
Ind 
Tid 
1:d 
iid 
1rd 
ed 
23d 
Ped 
ed 
2d 
2:0 
Brt 
2:7 
2:2 
2:2 
2:2 
2:2 
2:2 
2:2 
er 
2:4 
2:5 
e15 
2:5 
P:b 
2.4 
e: 
2:2 
2:2 
"ILI 
2:4 
2:4 
2:4 
Pra 
2;4 
2:4 
"Il 
2:4 
e:d 
2:5 
2a 
2:5 
P417 
2:6 
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Endo. Rehd 


om 
neo oO 


13 


type vos bufrsage = D..von bufisa; 
byte = DB..265; 
vox_buffer-pecked orray[vox_befrenge) of byte; 
vOx ptr = “vox_buffer; 


wer tempo,gtart,ntoprvox bufrenga; 
etrssmrvox pir; 


procedure ADC] var ptrivox befTaT; 
effast, len: vos bofrsnpo; r»ie:imtsgar |; 


procedures DAC[( ver ptrrivux beffsr; 
offset, lenzeuz lefrenge; reterteteger ); 


(JU Anaisg.io,cade] analog 1o; 
var c;char; 
procsdurB PCbERpC; 


ver reculi immy integer; 
bretr ing; 
crcher; 
Titeaks 


begin 
Bc cir 6CrmEA; 
repunt 
cz-ec prumpt["Messaget: Liiterel, Flite, aluit * 
wir, Blr 
['F','F*, 'L',"t* ,'0' ,"q* Jo folios, "," UE 
case r of 
!* *amc clr_ecreeng 
Le hs begin 
writein; 
repeel 
EC Cir cur Lima; 
eritel Enter Text: *]1 
reed Lain); 
speakiina[a); 
until g-'*; 
arid} 
‘FF, "f' sbagin 
[$1-] 
uriteun; 
se rir cur inr; 
writs('Enter filaname; '[; 
readin(a] 5 
roustif ely 
reemils: loresults 
if resutes® then 
reast(T,conrat (sz, ' .tu21* |; 
rasuliz-Toremult; 
if resulkt70 shen 
rritein{'File not found'} 
alse 
begin 
while not[eof(t]) 
do begin 
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TSP  » superna 2140 Q Cel wniny 


e 


FEEFFEFEEERSIERIERSTS EET ET ETE II TES FTIIT" 


NRA AeA me a A A A FD FD > A A A A A SS A ond AD AS AD Ag AS A A A AD A AD A fe fe A A Oe fe fe Aw mA of fo om of pe AD 


RRRBRENBS 


readin gf a1; 

speak inalels 

word 
olose(f) | 


end; 
mtik [c-'Q'] nr [cs*q*]1 
mr cir mcrsanj 
end; 


procedure díctionery 
wor reeettedict result; 
1, im dummy: iateger; 
ech: ohar: 
done:bocl esns 
By Pel etn ime ; 


bagin 
&c rir meraen; 
repest. 


creec_prompt{concet(*Dictignery: Directory, Ajemove, Aippend,, 


* I]nsert, Cileer Oleit 13,71,0,040, 


['d','r!,!g!,* 1" 15^, 50? ,*0*, *RI tAP TS, TC, grt "ji 


false, ^]; 
case c of 
!D' 4" begin 
11713 
nritelnt 
done: Tales; 
white [met domas] end index word[ 1,8, in ] 
do begin 
writela [318,8:80, 1n210] £ 
imiets 
if [1 eod 23]-23 then 
begin 
{r not spece_weltt!ifeise) than 
doner-Eroe 
Sloe zt cir screen; 
utitein; 
and; 
suc 
ff not done then 


write['Dictipnary constains '.3—t,' entr(as.']; 


md} 
TR, et sheota 
ec clr screan; 
srfíte['Ranove shat sord? ']j 
read ia[ 21, 
4% 2?" than 
begin 
reeult?=remore_word(s); 
cage resuit of 
successful: writetn(s,’ resoved."1; 


mot_found; writeln[s," mat i» dictionary, 1j 


und 
smd; 


JBEBERBPERSE 


QESERRBESSBEBSERPHE 
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| 
^ 


SESSEPBERSESSSEBESER 


3:3 
8:2 
dra 
LIE 
314 
3:4 
335 
315 
3:8 
3:7 
3:7 
3:5 
a:4 
8:4 
3:5 
3:8 
a5 
4:5 
2:5 
3:5 
3:3 
3:2 
8:14 
3:4 
8:4 
3:4 
315 
JIB 
6:6 
3:8 
3:5 
3:8 
3:2 
3:4 
8:4 
2:4 
8:4 
asa 
JzA 
ard 
3:6 
2314 
323 
ar? 

:E 
321" 
118 
138 
30 
ied 
Aze 
4:0 
ži 
4:1 
4:1 
421 
421 
4:1 
4:1 
4:1 


SEZEREEREEZEDEE 


1 


cBiBRRERREZRESRRBAHEZEREEREBRZISRBE 


4 voepanonD 


tud ; 


'1!,'1*zhegín 


EE rClr SEragn; 
wilte['Ford or phreasa names !]j 
Bim tg 
repeat 
reed La{me}; 
{f emt3"! chen 
begin 
ss-concet [s nm, ! ," ] e 
write['Enter Üomonys p'a 
wird; 
until m'te 
if at>!? then 
csse insert_sorde! s ] of 
successful seritein{s,' added to dictionary. "Fy 
dup mai&ry:wrítbini'Werda[a] slresdy cefined.')¢ 
dict ful Lrwrdtein['Dictieemary file 15 full. Pes 
dedinz oflonrrritaln('Dictlenary table evirvios,"]; 
amd; 
end; 


rotate! teagin 


mc rir sScmgn; 
write['Do resliy wich to erase the dictionary? "J; 
reed (ch) ; 
UF [cte*v'] or (che'¥"] then 
begin 
Elear $dicttorut4; 
brittin, 
pritel’ Dictionary Ermted."]; 
mod; 
ad; 


*A*,'e*'tbepin 


EO clr screen 

writa('Append whet word to beffer: ')y 

resdin[e)]z 

case mppend wordi 5 ] of 
success ful :eriteln[s, ded to buffar."]j 
rot lfowndesritala['Coutd not Find *,9,*.5]; 
buf nfiow:sritein["Mot emough room in buffer, ', 

vx bafiga-etop," bylos rewain.']; 

end; 

erd? 


! F3 en clyr scftaen; 


eni: 


util [ce'n'] or [r-*0"); 


procedure reicrd_Ufeten: 


weT pitcher; 
begin 


gotesy [25,5] ; 
gotexy [25,8]; 
goteuy [25,7]; 
gotexy [25,8] ; 
gotaxy [25,8] ; 


erite!"S[st toapo ‘, tempo); 
erite(*Biegioning ',stert)) 


writa['E[nd atop} 
arita['B[soard "ly 
arital'"P{ img"): 


gotexy{25,10); urita[ 'Dfult' 1; 


repeat 
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Listing 1 continued: Listing 2: The Voice Dictionary unit (Voice. dictionary), which provides all speech-storage 


$4) 2 A2 19 gotoxy (0,0); and speech-retrieval functions for Voice Lab. 
a1 £2 4:2 198 peed | keyboerd .c] ; 
a P 4:2 $46 ces» c of 
343 g A 150 'R! ,*e*zbagin Pascal Compiler IV.1 cde-4 3/22/13 
A 2 43:4 15 gotory [0,9]; 
B5 P2 4&4 155 mee lock "AALOGIO']; 
348 2 an 153 erite["Hit treat? then epssk'|; 1 E "uà 037 Unit Voice dictionary; 
My 2 anm 15 repdin; 2 9? "M 4 
"B 2 &àà4 1" adic STREAM" ,atart.mtop-etart ,teepo); 3 & bd 4 Interface 
3AB ? d POS writela{ "Donal*]1 4 2 Wd 4 [ ) 
350 2 4:4 DO7 euapsmep ( AMALOGTO' ) ; 5 2 1 +f ] 
351 2 4:4 236 gotazy [0,5]; 8 2 td 4 f WOICELAG VOCABOLANY DICTIONARY J 
a D Ad ob weite(' d 7 2? td 13 í MARAGEMENT UNIT |] 
353 2 4:5 952 E B 2 41406 1[ l 
mf 44:2 BS ‘P'.'p* idec(strasa" start .etop-start ,taspc] ; $e 2 i: 3 [  dClopyríight John E, Moot 1963, Ail rights | 
ssb P? — 4 285 5". ra" sbegin 1 2 "d 4 f reesrved J 
358 2 — 4i 285 petoxy [37,5) ; 14 2 w 1l l 
3527 p 4:4 P904 writal* s 2 2 T" 4 f I 
SEB 2 4:4 303 getexy (37,5), 11 2 114 4 
ssp 2 4:4 309 raadin[tenpo]; ^44 2 11d 1 typa dict cesult-[smccazaful,buf oflcs, Met found, 
360 2 4:3 304 und ; 1 2 id 4 dick Tul L,dup wrtry, inden nflou]; 
mt 2 4:2 328 2", To" stag in 14 2 isd 1 
Mz 2 4:4 325 petezy [37 ,8); 17 a Aid 4 functtoa Cied_word[ meeasatrings: ver idurinteger 1]: boolean; 
383 (8 4:4 332 writa[' *1t 18 £z 11d 1 
354 2 4:4 344 petaxy [37 ,8)5 a 2 "ud 4 function im$axz mord| Idecinteger; var nameretring; 
355 2 $d 350 reedinistart); 2 2 11d war leaztnteger ) z: boolean; 
356 2 4:4 365 pub} F4 2 11d 3 
37 2 4:2 367 "E! ,"a*zbegin e? 2 11d 4 function insert worda[ a;ztring | : dict, result 
368 Z d 387 getaxy [37 ,7]5 es 2 ie 4 
w5 2 Åra 372 writa[' M: ?4 2 11d 1 funckipa append mord( nemeretring ] : dick ressit; 
aj 2 ad 355 getaxy [27 ,7]3 25 2 d 4 
371 ££ 4:4 3m readin [stop]; 2H 2 Aid 1 function remove sord] name;string ) : dict resuttg 
we se 4:3 406 endj a 2 isd 4 
3 2 4:2 ang mtn ; eB 2 tid 1 procedure ctesr dictionary; 
34 2 AP 4 iF moti c in [ORT P's Stat, B 1b! EP ah QI tet tht Pp?) »m 29 fhe 4 
375 2 kh? AB thee urite[chri7)]; » 0 2 fd 1 Implementation 
HG 2 4:1 eg until ('Q'sc] or ['4'50); 3) 2 1:4 4 
37 2 4: AM wg oír £tcreenj 
ma 2 4:0 0D mig Using AMALDGID 
379 2 1:0 Q a 2 ite 4 
am P» 4m 6 begin [veicsteb] 3 2 " 1 SOE -- ] 
sm 2 "1 65 reper t. 34 2 Iw 4 ( ] 
jae 6? 1:2 0 ct-wec prompt[ concet['Volcaimb: Dictionary, Alacard*, a5 o2 Vas 4 ( WOICELAS AMALDG INPUT/DUTPUT ] 
3m3 2 q 1? "E Listan, S[tetisition, M[masagee Fitttur, Glatt "le 38 "E ie * (« SERYICE UKIT [| 
3B&à P 1:2 Ww —4,0,0,0, 35  & li + I ] 
385 2 1:2 0335  ['m',£*, 191, 911, 697, 1 f*, 1g P iP ofr gun EU S ET gn n "Fe ag 2 qe 01 ( — [Clopyright Jahn E, Hoot 1883. Alt rights ] 
355 2 1:2 B faisas ",*1z 33 2 ts 4 Í ressrred ] 
»H? 2 1:2 50 cate P nf ab 2 iw 4 £ l 
2 w 53 ' “sec cir scragn; 4 ? 1. 3$ [L————-----..-. - 4 
35 «2 t2: 6? Oe tg díctimmiy; L- 2 Vite 3 
s 2 n2 f "R'.tr': recsrt Cete, a 2 tm —01 const wor_buflen = 16383; 
a 2 *$2:2 85 1£7,!3^3 díspluyt “a z iu 4 
|: ë ž 1:2 68 "F','f*: Filter; 4& 2 1. 1 type vex baframge = 0..vox bafies; 
aga 2 472 73 To te": sstaegr; a6 2 TT | 4 byta = 0,..255; 
554 z 4:2 77 edi a Z Ire 5 wBx imfferzpacked array [vox tufraegs] af byte; 
35 2 T1 BO wek$a [Ex'q*] of [Cs*0*); 48 2 iu 1 wmm ptr = "wvux bulfer; 
306 € w 0 ere (volcaiak]. ag 2 LETS 4 
so 2 Tau 4 ver campo Start, piopseor, bufrange| 
End of Compttetior. 51 2 FT 4 etresmrivor ptr; 
se 2 Iw 5$ Listing 2 continued on page 463 
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me 
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ah 
m m có D auw gA 


eet lens 


pronsdere ADC[ wer ptrivos_toffer; 
offset, (emt vox bwfranget cate: integer Jj 


procedura OAC( ver ptrzvor buffar; 
offset, LPO:vox Dufrmnpe; retecintagac }; 


(ees [$0 malog.lo.code) esalog_ip; 


const dick mizm = 169; 
typa word dictt- 
array (D. dict. aíra] of 
record 
surdzetringI 7]; 
Lan bth: integer; 
and; 


Var dummy 3 leteger; 
Libifila; 
d'ictr;"merd dict; 


precadure upcasm| ver açatring 1; 
war ítintegsr: 
bagin 
for it-1 to Leagth[s] 
do 1f efi] in ['s'..'2*'] then 
eí1]:»chr(ordiat 1]]-32]z 
ead t 


function find eoné[neme:string; ver idasinteger ):booleen ]; 
var i:imtegers 
begin 
npcede (mama ] 1 
{Ff length ([neme)>? then 
neme2=copy (nsma, 1 ,7]t 
Find serz-fuius; 
1f dict"[D].bikc»1 then 
begin 
for 1:51 te dict"[D].bik-4 — — 
do if name-dict"[i],murd than 


begin 
tdxs=t 5 
fimi pord trun; 
exttz[rimd mord]; 
BuU, 
endi 
emer c 


Function imóax sord] idxrintagers ver oemecetrings 
ver ienzinteger jibooleani; 
bagin 
(ndgx verdtzfetue; 
Is oidzüict^[D].blk then 
with dict^[idz] do 
begin 
nS )—wOrd 
Inz-isnz 
(mira pordi-trus; 
and; 


113 
444 
115 
138 
+17 
118 
118 
120 
121 

122 
123 
124 
125 
128 
427 
Tes 
+128 
138 
131 

132 
133 
134 
135 
138 
182 
138 
t19 
*4n 
341 

td 
143 
144 
145 
1 
142 
$48 
148 
150 
151 

152 
153 
154 
155 
156 
157 
158 
1858 
150 
161 

182 
153 
154 
165 
166 
167 
158 
168 
178 
171 
172 


RANA m "S APMP m FTO HAN fJ RAH RA ORO MB AN ARR D of POCO A OC IV OR "8 F6 PO FQ M P3 FC FR MOM IU TO Te ("9 Ce CV oM CV VN SM IS X o fV P3 


330 
920 
3 1d 
5rd 
8:0 
Bri 
8&1 
8,2 
6:3 
8:3 
53 
$33 
B:3 
813 
8r3 
513 
8:3 
813 
8:3 
B25 
$25 
6:5 
Br 
6:5 
5:4 
6:3 
B:3 
Bed 
Ba 
Giga 
5:3 
635 
5:5 
625 
B: 
BIA 
Bea 
52a 
B33 
G32 
110 
1:0 
d:d 
7;U 
71:1 
711 
7:3 
7:4 
?:3 
raz 
110 
110 
110 
1:d 
é:d 
4:6 
43d 
4:0 
321 
art 
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function remove_word( eens t string ] z dtet_result); 
var (.)0%,l sarc, tn; integers 
begia 
rengva sOrdi-not flownd; 
if find wordl nasa, 1) then 
begin 
white [1031] and 
(dict [1-1]. bLke-dtet" [1]. htk) 
de timi- 
Jij 
shite rict"[1].bikzdict^[)].btk 
do Ji=jriz 
arezsdiict*iL)].btkz 
| rzerc-dice" ft] lay 
dict*[dict^(0).blk].mordt»' p 
uhila JCí1ct*([0].blk 
dg begin 
dict" [1].wordiedtce^ [| ] seed; 
dict" [i]. Liamzzdict^(] ], Lam; 
dict"[1].blkz-dict"* D] ].blk-i ; 
117491; 
Jej”; 
and? 
díct" [0] .bUhscdict" (8) .bikei-~]; 
krzxehiet" (dlor [D] bik} btkz 
duaery ;—bl eckwri tellib dict” 4,0], 
ini-á; 
shite [erc] 
de begin 
1f k-&ro*| di then [gi-k-sresi] 
dummy :-blockrsed[ Lib, dick" , Ln are] 7 
dumey z-blockarite t 116,dict",1n,23rc-i] z 
arteri; 
andy 
dun :-b Lockreed (Lib .dict^,43,9] 3 
remoyra nord: successa ul} 
exit [| remore_word); 
amd 5 
aed j 


procedure clear dictionsry; 

bagin 

with dici [0 

do begin 
bikzz1 
dict" [1).btkzz4g 
dumy z-blockmrite(lib,dict^,4,0]; 
end; 

end; 


function inserk mords( arstring | + dict rezutt]; 
ver l,J;kensstrintepergz 
dup ,T i ratipo:boolssn; 
nese retring; 
begin 
dup:—felan; 
Firstimas7trus] 
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[m-] 
shile (icLengtk[al] and I9|[1]45*,'] 
de Tszlet; 
mipei-cspy [811,15] 1 
|f at>"" then daleteis, 1:1]; 
apcsso [meme]; 
(18«) 
if Length[rase]?7 than 
tem: esp [mma ,1,7] 1 
if dict [O] blk then 
begie 
for 11-1 to dict"[D].bik-1 
do 1f easszdict^[1],mor$ than 
begis 
inast pordazcdup satry; 
4F fitatima then sxiti inert, sorda} 
else Sep: trae; 
amd; 
andj 
iT dict"[Ol.bih?dict »íze then 
begin 
insert moró&reindux of Low 
axitíinaart, words] 
end 
maktz-dict" [8] bik: 
tf not dup then 
begle 
atthe dict” [nert] 
do bagin 
Ltant-stop-start; 
ward;-name 
1:-fiuns511) div E12; 
1F fF'irstipe then 
begtn 
denny t-bloeckart Hte [Lib straan“[atert], 
t yblk] g 
(fotum then 
begin 
insert worde:-dicrt fullj 
azit[insert worda]j 
png 
dick" [monte ] .bikgublke j 
nd 
etas 
begin 
dict" [nant*1 ] .biks-blh, 
bikssbIk-i] 
wdi 
dlct"[0].biks-maat*1j 
dumrpe7bipckerri tel L55,41ct* 44,0], 
god; 
aidi 
fap rea Len p 
firstimer-fuite; 
until getty 
fmmark words;-suctess al ; 
mt; 


110 
118 
E:zd 
S40 
6:1 
631 
Sik 
521 
S12 
613 
513 
Sab 
5:5 
Sr? 
5:B 
638 
518 
618 
Biv 
Bi? 
517 
517 
517 
Bid 
Bt? 
Bet 
1:0 
120 
1:0 
1:0 
1:1 
131 
101 
1:2 
113 
4:3 
13 
432 
tl 
4:1 
4:1 
431 
111 

:Ü 
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End of Comp ! lation, 


Listing 3: The Voice Display (Voice dep) unit, which displays graphical Information 
describing the contents of tire speech buffer. H contains routines specific to the type of printer 


being used. 


Pascal Compiler 1Y,5 c5a-4 


1:d 
iso 
td 
isd 
1zd 
4:0 


mum b Uu) mo 
"Qon ow "a "S I" 


functíen sppamá woré( namaiatring] s dick, resutt]) 


rar 5$] ek nentzfatagarr 
begin 
vpcese [rame] ; 
if Langbh[mama]?7 then 
nenarecopy [nesa,1,7] ; 
df dict"[D).hlk4»51 then 
bagin 
for te=i to dtet in]. bik- 
do If mesesdict"[1].word then 
with dict"[1] 
dn begin 
Tf Laetatop?[183&1-611] then 
begin 
append »erdi-buf ofloez 
gxitieppand pordl; 
andi; 
dmy rb Lockreed(Lib, at rona" [atop], 
[Lon*511) diy Bt2,bih}y 


gtopr;-akoptian] 
| word s=weccesefu l; 
azit[sppead_word); 
ond; 
mnndi 
append mpordicnot loend; 
and; 


begin iwsíce dictionary} 
(&-] 

fasst (Lib, raics.dict*]j 
(s14] 

if iorssuit4M) then 


begin 

reerite(Llib, VYolcedtct" jy 
dmy ;—vrarnam [dict,T0P4] y 
cleer_dictionary; 

een: 


alee Suey: varnes [dict 1094]; 
Cumay t“blockread(Lib,dict*,é,0}3 
— 

vardisposa[dict, 1024]; 

close [Lib lock); 

end, [feíce dictionary) 


VE 


Unit Vplca dapi 


Interface 
IL————.. ee e ea ee 


Cr 4 CE E Se fF eee © Bee } 


) 
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Listing 3 continued: 

72 ta 12 l | 
B 2 Q7; 1 [| [(Clepyright Jom £, Host 1983. ALL rights | 
9g 2 32d T l rap vm | 
109 2 ‘tt ç 1 [ l 
4020 601 [e———-.—. 0 .—- i 
1 2 Ws 1 

13 2 11d 1 procedure display; 

14 2 isa 1 

15 2 Ved 1 

1 2 114 1 Dhyplmentation 

17 2 icd 1 

Using ANALOGIO 

18 7? LE 1 

19 2 jan 1 _—_— 72-1 
m z Tin 1 | 1 
m o? tie 1 I WOICELAS Meu DG INFUT/OUTPHT 1 
oc fhe 1 Í SERVICE WNIT j 
2 fF Tiu 1 | | 
24 P Im {1 [| (Clopyright Joke E, Hoot 1883, Ali rights  ] 
sm or UU 31 f reserved ] 
oh 2 tm 1 [| j 
2 2 m 1 Ee ..———.......—————--...] 
?PB È Tu 1 

omo uL 1 const yer buflem = T1b53E3; 

5n P LE 1 

HB o Uu 1 type vox bufrsege = 0..ra7_bef len; 

x P? ton 1 intu = D, 255; 

a P Tin 1 wüx buffer-packed srray[voz hwfranga] of byte; 
34 ? im — $1 var pir = “roa buffer, 

35 P Tis 1 

3 e Tu 1 ver tempo,clert,etopsvoc_bef renga; 

wv? 2 LET i strweslvoz ptr; 

38 2 Vie 5 

38 P LU. 5 procedure ADC] var ptrivoz boffer; 

ma €? ism 2 sffmat, Len: vox _befrange; rasterinteger ]; 
“i e Uu 1 

© P Tom 1 procedure DACI ver ptrivgx buffer] 

423 eg uL offast, benrvoz befrenge] ratarintepet )j 
“a 2 tau 1 

4& 2 114 1 ussa [fU anslag.in.refia] analog ta, 

Using SCHEFMUP 

48 Ff iis 1 

4 2 Ui 1 genet 

48 2 MI 1 se Tilt Len x 11; 

B tz fas 1 sc mol = 13; 

50 2 11s 1 

5 2 Im 1 type 

g 2 UI, 1 -c cChset = set of chary 

5a g fae 1 oc_pisc_fec = packsd record 

54 P MI. 4 helght,. width s; 0..255) 
5 2 w t1 Can bhesbh, stow, xy Ort, LE CFR, 
? im 1 cam uwpecreli, cam desnscroil : hoolesn} 
57 2 "m f sati 

s 2 iimw $4 sc dets rec = peched record 

3 2 tm 4 month : D..12; 

gp fF Tau 1 dep 1 GST, 
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Lad 


115 
111 


113 
114 
115 
116 
1157 
118 
119 
120 
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year zs 0..809; 
end; 
mc info type = packed record 
St warBlon ; strings 
wc dake r Bc bts rec; 


sprc char t &c chest; [Charscksta not to sche) 


minc !nfo » o níst rac; 
end; 
Bé_iong string = etring [266]: 


9c ScF^ command = [sc whemée, sc_eree_s, SC armas mol, BE Clasr ioe, 
Bc cigar mcn, 9c Up cursor, BC GORN cursor, 


$€ LaTE cursar, sc right cursar]; 

sc key command = [&c backupeca boy, sc dci hey, wc mof kygy, wc sin key, 
sc mBcepa key, BC dal key, sc wp hey, wc down kay, 
ec Left kay, sQ right kay, sc mot tegel}; 


5c cholos * (se pet, sc givali 
ec windoa = packed array [D..D] of char; 
BC tx port = racord 
rem, Cols I acresn relative) 


he} git. width, 
CHF x, Cary z integer; 


[ size of taport (zero besed)) 


[corso preitions raletive to the tapart ] 


procmdurs sc waa infa[(de whek:sc choice; ver t imfoisc info typelt 
procedure sr was port([do xhak:me chaice[ var t porEtBo tx port)j 


procedure sc erssa te sel (x, Uinasivtegsr): 
procedures sc_lafty 

procedures pr right; 

precedura ac wp; 

precedure cc Oown: 


procedure mc pate oh[vae chocher; taturm om metchi;er chant]; 


procedures 2c cir screen; 

preceduro ac ple line [yrintager]; 
procedura arc hose; 

procedure ec sraz eoe [i,limazintagar): 
procednre sc pote xy[x, Linerinteper]r 
precsdure tc pir cur Língs 

fuaction sc find x;intsger] 

function xc find ytinteger] 


Function «wc wcrm has[whatimc scrm ceemendc) :boeleser 

function sec has key[(mbatisC ksQ4 commend]: booleen; 

fuection sc map crt commend[vsr k chichar]isc key. commend; 

Fuaction sc prompt[lina :ac loog string; a_cureor,y cursOr,.* pev, 
ehere:integers retur um patchisc rhast[ 
mo char backiboolean; bresk_chertcher) ichar|i 

function mc rhack char[ver bwfine mindcw, var tuf imása,bytea Loftiioteger] 


zbeoisen; 
function space_weit (flush: boolean] sbooiesn; 
precedurs src initi 


[NU scresnops.code] screeoops; 


procedure dirpiry; 
yor B&t,nÍnzintegar; 


I riptsagar; 
crehar: 
statcarrey(8..28] of integer; 


procedure pitch[ xrimteger); 


Listing 3 continued on page 456 
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Listing 3 contmued: 
1-1 2 21d 1 
122 2 2:0 1 
492 2 Pid 1 
124 2 P:d 1 
1% 2 Pic 1 
126 2 sa 1 
127 0 2 3:0 Ü 
128 (2 3:0 Ü 
19 2 311 Ü 
130 2 arf 7 
110 2 811 15 
132 2 811 
133 2 *&1 3) 
134 2 31:1 38 
136 2 3:40 
135 2 3:1 30 
137 2 5 GO 
138 2 2:0 8 
138 2 2:0 |] 
14] 2 Pra B 
14t 2 ee 1 
742 2 Ard 1 
143 «2 &td a 
ia 2 4:0 B 
14 2 4:1 3 
14 Z 4:1 
17 2 4:1 11 
148 27 431 A2 
1a 2 2:0 a 
150 2 2:6 0 
151] 2 230 p 
152 2 S65 b 
1539 P 228 D 
154. P 2:0 oO 
t155 2 2:D p 
156 P 220 g 
157 2 arů 0 
1458 £ 2:0 p 
t58 Z 2:0 D 
150 Z erd q1 
183 2 5rd 4 
162 2 Sid 4 
153 2 Sid 5 
4164 2 Sad 12 
18$ 2 Sd 15 
188 2 5:d W 
187 2 5d E 
168 E 5:0 u 
159 P 5:1 13 
170 2 E:1 15 
1n P E:Z2 15 
172 P? 5:2 16 
1373 P 5:2 P 
174 2 5;2g —4D 
175 2 De AT 
176 2 5:2 50 
57 2 Bea A 
178 2 Bf çl 
379 Z 5:4 74 


ree HER. ae ei my rig PS 


$ á ———— ————— 
{ Printer dependeat cade to est Ling spacing. 
| Argusesta is in pixels. This version im for 
{ the ND. Baquires rewriting for other printers. 
t wae c 
war bzpecked srray[C..2] of chor; 
begia 
{ common basder for OD .. MXIDO } 
d[0}r=chr (27); 
bI11:-'A^ g 
b[2] i 9chr(1]); 
unituríite[5,5,3,,12) ; 
ps -— 
( f BU sereion suffix 
{ Mist 
C wmeitsrite[6,b,2); 
t 


ium e a cu 


dm 


LS E uu MN 


- 


mend ; 


(s+) 
TiteLion mean: integers 
var 4,$timteger; 
valzreal; 
bagi 
vai 1:03 
for i:zatart Lo step 
do vel :-vali*etreu" [3]; 
ween-trunc[velL/(stop-stsri]]i 
and | 


- LANE FwwaAawi 


(Clopyright John E. Hoot 1863. Ald rights 
reserved 


T ops Cub Ap uae ee! eet ee ow 


procedure enarg;; 
var dalta arp, ral sinteger; 
€r,cichar , 
1, J Last onext, Le, hi: integer: 
AAEL crops, leut_ecroes, croti:iplegers 
peint sbool per; 
pbir im; 
(stents 
begin 
sc cir acrem; 
repost 
r:2Sc prompt[ 
'Esergyr [==] E Crosaings Í...) tos Pirintari, Difapiey 'e 
71,0,0,D, | '*P* ,*D* ,75*,*4d* ], false, "," 4 
writolny 
prínti-fataa; 
if [cc'p'!) or [œP] thao 
begin 
ragrite[f ,"printar:"]; 
petets=trine: 
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a a o a: o -a a a i a i -i a a a a a aa a a a 


5:14 
5:4 
5:4 
B14 
5:4 
5:4 
5:3 
5:1 

B:1 

511 

511 

511 

511 

Bet 

511 

Bri 

B11 

5r4 

5:1 

5:1 
5:3 
Bid 
5:3 
5:4 
513 
Bad 
Bid 
513 
6:3 
5:4 
5:8 
515 
6:5 
515 
E15 
3:65 
B65 
E15 
S76 
Er? 
Bs? 
5:15 
B:5 
Br 5 
Er? 
Bet 
5:6 
5316 
5:5 
515 
5:8 
LIP) 
bi? 
B:7 
516 
5:5 
5:5 
-TE- 
Bri 
5:6 
Bi? 


SË 
$ 


Sadidsdd 


2:595 


i 
E 
nm 


BERSERRE 


writela(f!; 
wrikstaif]g 
eritatal?}; 
writeis[f]:z 
Writala[f,'Enargy: The 
Tritaia(f,'Zere Crossings: wwe lf 
sod j 
until e in [tp ey Pte Ota hy 
if print then p! tch[4]g 
val 17d; 
CFOBÉ 
{om} 
a[D]z-chr [70]; 
{w+} 
neckze13 
next_ecroees<1; 
ssp: etrean" [stort )* 180; 
cr :-chr[123] ; 
for f:zetart to step 
do begin 
deltarsavg diy 1040; 
avgr-etrese" [5 ]24vg atta; 
1f HaltaOtraam"[1] then 
wal ezval*[ptrnsn" [1]—n1 ta] 
alee valzcralt(datta-stramm"[1]]; 


tf (atresn"[i]—dal tn] * (atrosa [141 delta] < then 


OFTEBRITDPDEN* 1; 

if (i-stert) mod 50 = 4B 

then 
begin 
Fittchar[s[11,70,* "Js 
Lasts=nants 
mextt=vei div 75; 
Leet_cross:<mext_crose;; 
4f (mpect<-4) than aext_croce:=0 
alpa fent_croaescrose*2; 


(T naxt cros5—U then mpat crsss;«]; 


1f iast crosas?onezrt cross Lhan 
bagin 
iopeneat_ cross; 
td:zlasik cross; 
andi 
ote 
begin 
lor~Lael_crosa; 
hír-nest cross 
pend | 
fi lichsre(p{ La] ,h$-1o, ". "1; 
s[next crosa]:-'.'1 
1f print then 
bagin 
uritaif,' 1! 
write[f, ! ooppi s, 1,h14111; 
wn*twrite[B,cr,1,,12], 
Sani 


If pesnt then FTlichar[sn[11,70,* *]; 


IF waat-O Lhen nezted y 
1f mast»56 then marti O5, 
ift testomect thea 


begin 
to t-naxL p 


Listing 3 continued on page 467 
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Listing 3 continued: 301 2 6:3 B mpiteinfptl: 

aaa P? p7 48D M rrtaat) 3] 2 6J M mritelnfplit 

zem P vb 48? aed 203 2 EJ — Hh uritsinipt] ; 

243 2 5:5 aB? else 394 ? B 10e and; 

244 P 5g 48A begin 305 gZ £:51 102 IF print then sritein[pt] site »ritato; 
245 2 — B7 484 Lor=last; 300 2 6:1 120 pis 

em a2 fr? ase hi rcmaat] 307 2 Bet 122 for {sO to ? 

ay Pr 5r6 496 end 5 308 2 6:4 123 do begin 

248 P 5:5 %8 filicher(s[Io],hi—-io, "=" 5) 908 2 6:3 135 if print ihan »srite(pt,s:7) elea nrita[uz7]3 
24a 2 5:5 S509 aInant]:7*-*; 330 2 e: 157 sw + rj 

zo 2 5:5 $575 TT print then 311 2 5:2 18i T 

ai 2 5b:b 57B begin aw 2 Ert 156 W print them writainipti alee wrítsin; 
ase P 597 3518 ar Ct eod 1D0]-99 then urtte[l,1-98:5] già 2 5:14 4184 for 1:20 to 8 de 

a P Ey 542 else urita[T,' MI 714 2 6:2 t7 begin 

ma P? S7 SSE writeln[T,^ ",copy[v,9,h1*1]]] 76 2 5:3 187 »g[111-0,0; 

255 2 X 5:8 &53 and 318 2 6:3 208 f[1]:2strosna "^ [start]; 

256 2 5:5 583 aise 37 2 Bs2 231 mna > 

257 PÈ bib 585 sritetn[1-88rb," ',copri n, 1, 55]] ; HB 2 B34 23E ÍF print the 

258 P BS 847 uwdtstetus[1,5tat£,1]4 318 2 6:2 238 pitch[4] ; 

ma P? B:5 BS if stst[0]C90 than wt 2 S:t 242 for t:=sterl to stop 

a ? D6 887 bagin x 2 5:1 245 da bagin 

BA 2 — 5:7 887 read (i aybosrd,c]; x2 2 E13 280 F[0]:-wtrema* (tly 

op? P 5:7 EB IP prial them Iza e 5:3 80 LE 

|= 2 5:8 BA begin 324 2 5:3 282 for te=1 te B 

26a P 6:9 B7B pitch(42); 325 2 BJ 285 do bagin 

265 2 — 5:9 em cLosai t) ; 3,6 2 5:6 285 fUr es f[t1-CCL 1 1t rm" |e] Leg 
25 P 5:9 858 axit [ana rgyli 3297 2 B:5 338 nr osha g 

5) 2 5:8 693 und za 2 6:4 342 end 

PSHB P 5:7 BSG aise vslt[emargpy] ; ws £ H:3 347 for 11-0 to 7 

rma 2 6:6 70 end; 330 2 6:3 348 do bagia 

570 2? 5:8 700 val 120; m 2 6:5 380 ezzf[1]-f(1e112 

zgM 2 6:5 702 ergas] ae 2 i5 3B? iF ad) than 

272 2 i4 705 and; 33a 2 85:6 3B9 eg fi ]r=agli ts 

za 2 5:2 MS and; 334 2 Bri 406 etse agli! j]:=agl i lte; 

ea 2 5:T 742 if priok theo m5 2 5:4 433 end; 

275 2 5: 745 begin 335 2 5:3 498 1€ [t—1art] mad 100 = 99 then 
26 2 5:3 ME pitcbi12] ; 337 2 6:4 455 begin 

277 2 hi3 MBE eee £3; 338 2 B:5 bh SF print khen mrits(pt,' *] 
278 2 Är? 725 ehd; gag 2 5:5 g7 ales writsl" ‘Iy 

278 2 2:D ü end ; 34 2 8:5 4565 for (157 doento D 

28t 2 20 00 341 2 E «a7 dn begin 

2 a20 Ü me 2 8:7 SUO bere" di 

2823 a? ed 1 proceurs spectrum; 313 2 6:7 Sie mi;-—rmumnd(ag[11/200] 7 

2 6:4 1 ver ti, Jowtintagar; zaa 2 6:? 523 Ji; 

PHA P Bd 5 ernest; 345 2 58:7? 525 Eput-!3 

eB5 2 Bsd a richer; 35 2 5:7 52 whiie Litwa] end (j<8} 
250a 2 5:d 10 print rboal pen; 347 2 &7 537 Bo begin 

257 2 Gdi 11 sg array iD, B] of rest; 348 2 S:S 640 barid») div 2) )s=0; 
288 2 Gd berigtring[7]2 348 $2 6:9 550 bar[i4-() div 23]1-c; 
es 2 ém á E pty taati 390 2 m (f ce's" than cz-í-? elre cix's!, 
20 2  &D @ begin 351 2 Bra SJ Jr=4+1; 

Pat 8s] 13 po cir, ECPsehz ae 2 8:8 57G and; 

25e 2 — E631 | ciac prompt(*Plot Spectrum Lor Forinters, O[fepiuy "s 3533 2 f7 S580 if print then urits[pt.bar] 
2935 2 Gxt C —4,0,0,0, [ 'D' ,*d* ,"p* , P^ Je faune! T 354 2 8:7 be3 alse write(tar]; 

pa P Get 41 writele; ms 2 6:7 egí11z-0.0; 

205 2 6:1 a8 prints=felse; 355 2 Sry B1B mentale et [1 etat, 1); 

eps 2 6:1 51 af [r-'p*) ar [e='P"] then 3s? 2 6:17 Bes (£F. stat(0]50 than 

PE; 2 ep SES begin 358 ? 6:8 "wm 

poe 2 6:3 e roorite(pt, printers" )¢ 35 2 6:5 639 reed [keyboard c] 

fap a 6:31 75 printz;strum 3580 2 B:B 5A IF print then 

2300 2 6:3 78 weritetn[pt]i 2361 2 6:0 St begin 


Listing 3 continued on page 468 
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Listing 3 continued: 


33 
mam 
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5 
e 


6:3 Eh! 
H:1 B54 
5;1 Get 
6:0 G56 
6:8 G66 
6:8 673 
6:5 G73 
35 67B 
6:4 Gear 
8:2 B87 
6:1 703 
8:2 706 
6:3 706 
&:3 7UB 
&2 MIG 
?:B B 
PD ü 
eid 1 
Tad 1 
71:149 — 10 
J: 1E 
710 E 
7" 4 
71 & 
712 & 
752 ri 
Ju 12 
Jig 17 
o ~ 
7:2 38 
ray å Bi 
724 5i 
7:4 
75) T3 
734 — 7E 
36 m 
7:5 104 
7:5 «toe 
717 3113 
73B 113 
7:8 3115 
718 35117 
737 110 
Tab 3178 
7:5 1a 
72:5 «44a 
7:26 4175 
7:b 182 
725 10 
736 1m 
7:7 204 
7:B 2 
738 213 
7:7 ZiB 
7:5 218 
7:3 224 
7:2 224 
7:3 238 
7:4 236 


ptich[12] ; 
close(pt) r 
akii [3pact.run] z 
ond 
alsa axit(spectrun]; 
amc 
and; 
if print then srituln[pt] else uritein; 
get 5 


pitch(42]; 
closa[pt] ; 
EI 

end; 


procedure plot; 

var mar, hít,ie, hi, ient prenant, 1, j kztntegerg 
sp,utcimr; 
tef:pecked arrwy[D..4080] of 0..265; 

begin 

ec cir scraen; 

repent 

mpz-sc prospi 


"Phot Mave Fora to: P[rintar, Diispley, Aleit *, 


21,0,8,0, 


[" ML LPL LE "D^, n", t'g "V" ?],faisn, Pls 


if spe* " then mc cie screeny 
if [sp-'D'| or (ag—"a") than 
hein 
uríitsin; 
lmatizatrean (atert] dfv 4; 
for ir-stmrt to stop 
de begin 
prsssoti-stresm" [t] div 4; 
Lo:-present; hirziset; 
IF leòb? than 
begin 
Jt7hi; 
Mz-Llg 
ip1-1$ 
gn; 
For J120 to Lo do writal* ?)i 
Tor J:-lo tu bi 
do write['-']; 
mrítzin; 
Lagtiz*present ; 
unitstetus [1,0tat, T] p 
if stat[O]X2U than 
begin 
reed([k»yboerd, c] ; 
axit[pirt]; 
eed 


if [mpa*P"] or [mp-'p'] them 


begin 
Filichar [but 4,13] 
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714 
714 
rsa 
Trd 
714 
738 
736 
715 
716 
7:8 
7:8 
718 
715 
T:E 
7:8 
710 
7st 
710 
718 
71B 
718 
7rE 
ik 
71:8 
7:7 
726 
715 
7:5 
73 
726 
7:5 
715 
715 
736 
7:5 
7:5 
76 
715 
725 
736 
rsh 
726 
715 
75 
ver 
7:B 
7rB 
738 
733 
Tth 
7:4 
Tk 
711 
2:0 
2:0 
2:0 
2:0 
2:1 
221 


242 


* 


TESSIEEIEISHEIEREITEHIITIT 


415 


BEBRRR2RSSERSSSZ 


am 
wd 


1 


voiturits[5,5a/,4] ¢ 
piteh [BR] ; 
Lestz-[streaxa"[start] * 3) ctv 2j 
for ireetert to stop 
do begin 
bitix128; 
fiiichar[bur, 400,0); 
marO; 
Tor kr=0 to 7 
do begin 
preasntr-[strsem^[14k] * 3) div 24 
l61-presant: 
hl1ri1set; 
1f Lo?ài then 


IF ted eax khan ngx:chi; 
Far jip Lo hi 
do buf (4*4 Jz=tur[ 4+) eit; 


lant ;-pesnani ; 
hit:-bit div 2} 
end 

11747, 

mar:zperg 

IL—------—--..-- 


R L| 
[ Start of CEs sscspe le] 
| graphics eequence ) 
 — S| 
befit]: = 
buf(1]17ord[ 'K!]j 
buf12]s-[man mod 258), 
burí[3):-[mas diy 255]; 
f- -= 
[ End af MX7Ü0's escape tp ] 
{ graphice sequence 


( REL E ea J 
uniterits(6,buf aBa, . 12]; 
buf(0]:213; 
uniterita[8,bcf.1]; 
unjftsietbos 15 ,6tot,7]1 
IF stat[B]XOD then 
begin 
reed [kepboard,c); 
pitch [12]; 
axit[plot] ; 
mesi 
end? ` 
pitch[12]; 
ands 
wntit [zpe'q'] or [sp'0*)4 
end 
(mu! 
begin 
Bc cir screen; 
rapaat 


Listing 3 continued on page 469 


Listing 3 continued: 


ann 2? 2 g ctsbc prospect i 

agp) 2? P:R 3 connst({ "Stets: E(nergy E Draasss, PíLtot, t, 

z 2 R 18 1 A]eg, Slexhain, Sipack, Quis '}, 

483 2 P? St TDD Dilip ty L y tats tay tay (Ph tL tA tal UET LLEI F 
484 2 Pre — 44 FALSE, *,! 1 

agb 2? 2:2 5D oeo co of 

app Z 2:2 64 t ‘sec elr errom] 

AB? 2 7r? B9 ‘A's "a! bagin 

aoe 2 2:4 — 68 eritaing 

anh ? PA GB eritein ['"Computiug....' |t 

480 2 9:4 86 writa['Maen velua fram ',ntart,' te ‘atop, 
et 2 Z 134 ! $9 !oasan]s 

Ape 2 2:3 158 and, 

4B3 2 21:18 161 * t a shag in 

434A 2 €:4 181 writeiny 

4h 3 Pr4 158 BC Clr cur line? 

496 2 230 170 "ritein['Comput inge ss» *) 

4m eg Z4 180 ubaxir0; 

498 2 2:4 182 minix=255 T 

48D 2 AA 105 for iscetert to ntop-1 

son e &sd 201 do bagín 

50 2 2:6 P1 If atrssu^]1]5mex then pastsetrven*]i]i 
B02 2 2:5 238 if strasu" [f14nip than minz-atceam"|{)) 
B03 P 2:5 PI and; 

ioa P P:4 ZEG eriteln; 

505 2 89:4 273 wribvin["Man fron ",startz," to ',etop,’ tp ', 
60E P 2:4 334 max, *.'!]; 

507 2 £14 360 writeini'Hin from ",atart,' to "',utep,* ia 'y 
BOB 2 ZeA ari »1n,*.!]i 

Bp P? 913 447 and) 

BiU «602s? 'E* ,'a*sÉEnargy] 

511 È Js? 453 *P* 1p! 18 10$; 

612 2 z? 457 16’, 's* 2Spectrun; 

512 P P2 461 and; 

614 2 Psi 48a until [e»'Q!) ar [egt] 

616 P 110 ü endi 

514 P 110 Ü 

517 2 0 0 and [vuica dap]. 


End nf Conpiiatian, 


S(et Tempa 
B(eginning 
E(nd 
R(ecord 
P(lay 

ut 


oot 


Figure 6: Menu screen for ihe Record and 
Listen routine. 


Text continued fram page 457: 


Upon your selecting the Energy 
and Crosses plot, the program asks 
whether the plot is to be routed to the 
printer or to the video display. Once 
a selection is made, the program 
begins to produce graphs like those 
in figure 4 in Part 1 of this article (Ju- 
ly, pages 202 and 203), which are 
graphs of the spectral energy and 
number of zero-crossings contained 
in the signal. You can abort the plot 
before it reaches the End index in the 
speech by pressing any character on 
the keyboard. 

When you select Plot, the program 
asks whether the plot is to be routed 

to the printer or to the display. Once 
a selection is made, the program be- 
gins to print or display graphs like 


those in figure 3 from last month 
(page 198). This plot, too, can be 
stopped by pressing any character on 
the keyboard. 

The statistics menu also contains 
functions to compute three useful 
scalar values: the maximum wave- 
form peak, the minimum waveform 
peak, and the average (DC— direct 
current) bias of the speech-buffer seg- 
ment. These values are useful 
primarily in calibrating the input 
signal level. The optimal signal 
parameters for a properly calibrated 
amplifier for voiced input speech are: 


Maximum Signal 254 
Minimum Signal 1 
Average Value 127 


You'll rarely attain these values exact- 
ly, but grossly underdriving the A/D 
converter or setting excessive DC- 
offset values can badly distort digital 
speechs intelligibility and introduce 
errors into Voice Lab's analysis com- 
putations. 

When you select the Spectrum op- 
tion, the program gives you the 


choice of routing output to the 
printer or to the display. Once you've 
made your selection, the program 
begins to produce graphs like those 
in figure 5 in part 1 (pp. 202 and 203). 
As above, this plot can be stopped by 
pressing any character on the key- 
board 


Both the spectrum-analysis and the 
waveform plots take some time to 
generate, So that the program may 
run as fast a possible, the code in the 
Voice Display unit has native-code 
directives bracketing these sections. 
In some implementations of the 
UCSD p-System, such as the one for 
the IBM Personal Computer, it is 
possible to send the program's p-code 
(pseudocode) object file through a 
native-code generator. This will 
translate the indicated section of the 
program to machine instructions 
directly executable by the micropro- 
cessor. As a result, the computation 
time in this section will be 
dramatically reduced, while other, 
noncritical sections of the program 
are left in the more compact p-code 
representation. Just remember that 
producing native code for the Voice 
Display unit will render its object 
code incompatible with p-Systems 
running on different processors. 


Messages Menu 
The Messages menu contains just 
these choices: 


Messages: 
L(iteral 
F(ile 
Q(uit 


It allows you to have the word-list- 
based speech-synthesis functions in 
Voice Lab read back to you files or 
strings that you have keyed in. If you 
select Literal input, the program 
begins prompting you for input lines. 
After the line has been entered, it is 
passed to the speech synthesizer in 
the Voice Message unit (listing 4). It 
will continue prompting for addi- 
tional lines until a blank line is 
entered. If you use the File option, 
specifying the name of an existing 
file, the program reads the file one 
line at a time and passes the text in 
it to the speech synthesizer. 
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Digital Filter: term «0,52», Die offset, Fyitter, Q)uil 


Formula Coalficients: W(eight, D(elay, Q(uit 


0.50 « x[t| + O50 + xit — 1] 


Formula X(T] = Formula X[T] = 
050 - x(t] +050 - xit + 1]4 5 

Term Delay Waighl 
Q) AT 050 
1) it 050 
2) Ot 0.00 
3) HI 0.00 
4) 0t 0.00 
5) al 0.00 

D)c Offset. 5 


Figure 7: Sample screen display produced by the filter routine. 


Filter Menu 

When the digital-filter option is 
selected, a screen similar to that in 
figure 7 is displayed. This screen 
displays the options available across 
the top line, along with the current 
difference equation and a table of 


terms. If the formula indicates the ` 


operation you wish to perform, press 
"F" to begin filtering. The program 
will make one pass through the 
speech buffer from beginning to 
end, applying the indicated formula. 
The message: 


Computing .... 


will be displayed across the bottom 


of the display. For each 50 samples 
processed another period is dis- 
played so you can watch the pro- 
gress. 

This operation, like the plots, can 
take a long time, particularly if you 
have specified a very complex poly- 
nomial. Like the plotting unit, the 
Voice Filter unit (listing 5) contains 
the compiler directives that will allow 
you to generate native code to per- 
form the computation and improve 
the system's performance. 

To modify the difference equation 
used in filtering the contents of the 
speech buffer, type the number cor- 
responding to the equation term you 
wish to edit. When you do this, the 
screen will change to appear as 


Term Delay Weighl 
0) Ot 0.50 
=--> 1) tt 050 
2) Ot 0.00 
3) Ot 0.00 
4) Ot 0.00 
5) Ot 0,00 
Dic Offset: 0 


Figure B: Sample coefficient-modifying screen in the filter routine. 


shown in figure 8. You can modify 
both the weight and delay values in 
the equation. The DC-offset value 
can be changed only from the pri- 
mary edit screen. When the selected 
term has been set to your satisfaction, 
you can return to the primary filter 
screen by selecting Quit, This process 
can be repeated indefinitely until all 
the terms of the equation have been 
Set. 

Multistage filtering can be achieved 
by repeatedly filtering the same 
speech-buffer segment, Recursive or 
closed-loop filters (those with feed- 
back and oscillators) can be simulated 
by using negative delay values. When 
using a recursive filter, take care to 


make sure it is stable, 
ext continued on page 475 


a message to our subscribers 


From time to time we make the BYTE subscriber list available to other companies who wish to send our sub- 
scribers material about their products. We take great care to screen these companies, choosing only those 

whe are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of our mailing list, and look forward to finding informa: 
tion of interest to them in the mail. Used are our subscribers’ names and addresses only (no other informa- 


tion we may have is ever given). 


While we believe rhe distribution of this information is of beneht to our subscribers, we firmly respect the 
wishes of any subscriber who does nat want to receive such promotional literature. Should you wish to 
restrict the use of your name, simply send your request to the following address. 
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Listing 4; The Voice Messages (Voice msg) unit, which converts text represented by ASCH 


characters into audible speech. 


Pascet Compiler I¥.1 cSe-4 3/27/83 


ib tn *4 C ep tà AD A 


&hEbRht5ESGSSUSETPTSNSZEBESSSOZUNZEZ 
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iso 
tad 
ET 
tad 
t2d 
Sad 
fsd 
td 
tsi 
32d 
12d 
Tid 
Tie 
Ted 
1:d 
Tid 
UT 
Tad 


dee 
Tom 
11u 
Tom 
gm 
TT 
fre 
Tiu 
Tae 
Vou 
Tou 
Tau 
Tau 
Tou 
Tow 
Tau 
Tau 
11u 
Tau 
Tin 
Tin 
UL 
Tre 
ise 
‘Tom 
11u 
Tou 
LIT 


Tiu 
Taw 
Tau 


m zÈ =È ab =È =b =È =È «È =È =È ab =È a =ù 1 


=æ = M D TB da b d ah nb uh ah x 


Unit Volcs magg 


Interfece 

{—_———————__—_—_—_--.-- -- 

[ 

( wOICELAB TEXT-TO-SPEECH OUTPUT 

{ SERVICE UNIT 

{ 

{ (Copyright Jahn E, Moot 1883, ALL righta 

{ reserved 

[ 

i ——————M—— 6 


| 
i 
J 
I 
i 
d 
; 
i 
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function spenkmordi siatring |: boolean; 
procedure mpsskiime[ Le:etring ]; 


inp Lewentetton 


Using AMALDGIO 


E. ————————— 


SERVICE UNIT 


reserved 


const voa befien = 18383; 


WUICELAB ARALOG IMPUT//DUTPAT 


iCjopyripht Joha E. Hoot 1983. ALL sights 


eee i te e m ee ee ] 


* 
[A o m Eee m ed 


typa won befrenga = D..TvGch Befirag 


byte = 6,255) 


vox_befferspecked srray[vox bufrange] of inta; 


vos ptr = "vox buffery 


var tempn,mtart,stoprvnr bufrange; 


StFesmivem Ptr} 


procedura ADC| ver ptrivon buffer; 


offsst, Leni vox_bufremge; retarintegar ĵi 


procedure DAC] var ptrzvon bulfor; 


offsst, Lanivox bwfrangu; raterinteger ); 


uses [NU seeley.to.ceds] anslog iue 


Using YOICEDIC 


-—--:--- ee —M—— "Tro 


¥ 
k 


rae A—À—— € —— - } 
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10u 
1250 
ite 
40 
1:u 
fiw 
11u 
Tam 
11v 
4:0 
110 
Tiu 
119 
Tru 
UL 
fig 
Vou 
{im 
11u 
118 
119 
LEL 
ui 
11m 
31d 
3 
114 
114 
116 
1:64 
tig 
1:4 
11d 
erd 
210 
zri 
2:1 
2:1 
2r1 
2:2 
2:3 
2:3 
£12 
2:4 
410 
1:8 
1:4 
a:d 
ard 
31d 
3zd 
3:0 
ast 
331 
31:3 
3:1 
321 
3:1 
313 
3:4 
3:3 


ah ah TE 


ho ah ho ho cho cho ab ch ab 5 


anuUmnaeonmmÁmiduhkülamocooNnt.- 


83232&5£z 


pum mm mm aum mm s s 


VOICELAB VOCABULARY DICTIONARY 
MAMAGEMENT LIMIT 


(Clepyright John E. Hoot 1883, ALL rights 
resprved 


dA m— na u ur Ge Hed 


typa dict rsamitz(eoposssful,buf oflos, nat. l'ound, 
dict fuil dup satry,inder ofiov]; 


Fusction find sordi nemaretring; var tdxzinteger ]r boolean; 


function index word[ idxilnteger:; var nasaistring; 
war Entinteger | : boolean; 


fumction ineert_peords| ssetring ) : dlct_reawtty 


fuection sppend_pord[ maseistring ) t dict rssult; 


function remove vord mese:string } t dick reastt; 


procedure ciaer dictionerg|, 
[RU voica.dict.cada] vratca dickiaenry; 


var 
result: dict reeutt| 
Oumy :inknger; 
Sretrings 
crcher; 


function mpeakmard([ ecetring ]: bootean]; 
rar izíntegar] 
bagin 
atarkz-t 
Btop:—D; 
rasalt:-appemd pordle); 
if result-seccesslui then 
begin 
Bspaskeoródrztraas; 
dec[strsen^ ,start,ukop, tanpolj 
ard 
alae apeakword;-lalss; 
nd ; 


procedure spreklineal[ lazstring }; 

var $,J,h2integar; 
tane :B ET 7] 
sordestríngf8]i 

(s8-) 

begin 

for 1:21 to Length[in) 

de if [tn|1)«-*2') and [in[1)»-"a'] than 

ke [1]s-chr[ocditn[1]]-22] ; 

1174; 

while ite lamgth {in} 

do begin 
J120s 
shile [tength[in]»»i] and (Lo]1]-* *) 
o hitti 


Listing 4 continued on page 472 
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Listing 4 continued: 
"4 2 3 — 3m 
12 2? 3:3 111 
"3 2 3:3 120 
114 e 315 123 
Hs 2 3ib 128 
"15 2 2:4 128 
117 è 38:3 131 
118 E 3:14 138 
118 2 315 135 
129 2 3:6 156 
1 2 218 157 
172 E 2:68 18? 
124 P 314 235 
128 2 3:3 
135 P 8:8 PIF 
1265 2? 3:5 237 
17 2? 3:6 257 
178 (2 3:8 268 
129 Z J:B 268 
130 Z 2:4 335 
134 2 3:3 336 
132 2 23:3 352 
433 2 asa 360 
334a 2 3:5 364 
13$ F 2:5 371 
138 2 315 380 
137 Z 335 386 
138 2 4:5 388 
1398 2 23:5 407 
148 2 3:5 415 
1M 2 3:5 426 
1 2 38:5 434 
t43 (8 3:6 443 
14.4 2 225 afe 
15 2 3:5 461 
145 2 315 464 
147 2 318 471 
1349 zZ 3:b SIM 
1309 (2 414 SO? 
150 P a:3 61L 
15, 2 313 6 
162 2 3i3 534 
453 P 433 553 
154 2 3:6 555 
155 2 318 5874 
158 2 834 E577 
167 2 2:2 578 
158 È 110 0 
ca 2 110 LU 
160 È 10 Ü 


End of .Cenpl lation, 


while [iangthito] =i) and (lett) =a") 
and [In[i]4x*2*] 
do begin 
Liina) 
Jaj 
aeda 
if j>? then 
begin 
if not speskword[copy[Un,1—),7]] then 
Tor kit] domato 4 
do if sci mpeaksord(copy[ 1n, 1-k,1]] then 
uritaln[cops[1n,1,1)," ?")4 
ase 
alsa 
degla 
if aot speskmordicopy[in,1-J4]]]. then 
for ks=j doto 1 
do il ect &pesiaerd[copy[l^,6£—k,1]] then 
uritato (copy [tn, 131), " ?!); 
and: 
white [Length((n]5-1] end [infil] »"0'] and 
Itn [1]*8*] 
do begim 
case lafi) of 
"D's sord:;-'ZERO'; 
1*1 sordin'ONE?; 
2") pordis TO" 3 
"3'; erdis'THREE' ; 
"4*3 wardrz'FOR'; 
"$^: wordis'FIVE'; 
'B'. worst-'SIX'; 
"y; waordi-' SEVEN' ; 
"Sr; murd:s'ATE*; 
"R's mordce "MIRE" 
ont; 
if not &yealuord(word) then 
eritalo{inft}," Ft}; 
dz=ieis 
wad; 
white [isagkh[ia]2w1] mew 
[not EiCin{4]<"e') end finti] ar 
[i51] €z'2*]1 and. (Left 12«*4* ]]1] 
do begin 
if not apeakwordicopyilmo1,1]] then ; 
tetp 
and) 
LI 
ane; 
(m+) 


ens [volca_seseeges). 


Listing 5: The Voice Filtering unit (Voice. filter), which can perform many kinds of digital 
filtration on the contents of the speech buffer. 
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Tid 
un 
Tad 
isd 
tid 
11d 
Tid 
1:d 
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11d 
11d 
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11d 
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tid 
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11u 
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mE 
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Unit Voice Filter; 


Intsetfaca 

[2————— ——————— ———— à -----——} 
| ) 
f VOILELAD PCM SPEECH RECURSIVE DIGITAL } 
[ FILTERIMS UMIT ) 
( } 
{ (Clogyripht John E. Hoot 1583. ALL righte ) 
[ reserred J 
{ [ 
t - -> l 

procedure Filler 

laplanantatjon 

Being AMALÜCID 

q——————- Sse Se eee e "oun a D ee ee a e 
í J 
{ VOICELAB AMALOG IMPUT/OUTPUT J 
[ SERVICE UNIT ) 
[ ) 
( -— (Clepyr!ght John E, Hoot 1BE3. ALL rights  ) 
[ reemru ed } 
i l 
{—----------—-- 4 oe at ef 


conet wor_beTlee = 16383; 


type vox_bufrenge > 0..vox_buflen; 
byte = 0, 25h; 


vox_botfercpacked arrey(vor_befreage] of byte; 


wor_ptr = "woz buflar; 


war teepo ,otart patepsrex_befreaga) 
stremeirvox pir; 


procedure ADC| var ptervos buffer] 


offeat, Las; wor bufrsmge) rele:integer ]; 


preceders DAC] var ptrsvba bufTary 


offmet, Lanzvor hufrenge; reteztateger |p 


wees [SU analpg. lo.ceta] enalog iu, 
ating SCREENDP 


const 
sc Fil tan = 11; 


Listing 5 continued on page 473 


»] MORTON BLAR Q Cler aminy 


Est 
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o 
: 
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ac muni = 13; 


E 


= = amt of chars 
wt misc pet = pecked record 
height, width + G. 2557 
cem bresh, slew, ky crt, lo ert, 
cen upscroli, can downscrgli : boelesng 
ger; 
t pechad racord 
eomth ; D.,12r 
day: è O.. T 
yar ¢ 0..D0; 
ud 
= packed record 
Bc yers)on : string; 
EG dete r sc date roc} 
wpec char z &c chest; [Chersctars not to echo} 
misc info s sc sisc rec; 
ond; 
Ec imag string = sEringf255]; 
Gt_pcre_commend = [ec_mhome, @¢_sras_s, @c_erase_eol, oc_closr_tas, 
ec ciaar bon, SC Mp cersor, EC ÜOWP CBUEDTI. 
sc left carare be right rurser]; 
Mo kay commend = (er beckspace key, ac dot key, sc eof kay, sc atz key, 
EG escape kay, 1E del keayg,. ac up key, sc owe key, 
ac Left kay, sc right key, sc pct leget)! 


so dati rvc 


sc info type 


&c choice = [se gst, sc gira); 
wo wináoe = packed erray [0..0) of chars 
eo_Ta_port = record 
rem, col, | screen ruletire] 


height, »idth, 
OEP X» CMP y 


( aize of txport [rere baasil) 
f integer; 
freres. pooltions relative to the txport J 
and; 


procsduwre sc ums imfo[do whabrpc choice; var b infoisc info typel; 

procedure sc vss port[do wmhetrec choles; ver t portzst ta port]; 

procedure rc sreeg to enl (x,t imazintageri; 

procedura sc Left] 

procedures gr right; 

procedure tc up) 

procedure rr Üosn; 

procedure &c cstc &h[var thzcher; retwro oh match:ect chaat]j 

procadure mc clr srresag 

procedure sc cir Lipa Lystateger|; 

procedure sc homs; 

proceduro se eret mcs [n,Ufnarinteger]; 

procedures ec gota yiz, Licerintagar]i 

procedure &c clr cur Lina; 

fumotion sc lind »:1ntager; 

Taction sc Ftad yilateger; 

fwactlon ec scm hasinhat:ec scrm cowsapd]) boolean; 

function sc has luy(whatiec key commend): bcolsen; 

function ec map cct commend[var k rh:char];eo hmy command; 

ferction te promptiílima i5c Long string] a CuPrBeF,y Curspor,2 pem, 
where: trteger, retgtn cm metoh:so chest; 
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iG? 
108 
109 
110 
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112 
113 
114 
115 
416 
117 
116 
119 
4120 
121 
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ie 
124 
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126 
127 
128 
129 
130 
131 

132 
133 
134 
135 
138 
137 
138 
129 
140 
14 
142 
143 
144 
145 
148 
147 
148 
145 
150 
164 
152 
1&3 
154 
155 
158 
187 
158 
158 
180 
161 

162 
163 
184 
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LET 
110 
LIEU 
Gav 
119 
fie 
11d 
LEL- 
11d 
1:d 
Tid 
11d 
11d 
tad 
isd 
11d 
11d 
ad 
Tid 
iid 
11d 
114 
1:d 
1:6 
iid 
21d 
P:d 
Pid 
230 
esd 
31d 
38:0 
311 
311 
311 
3:11 
311 
di4 
gia 
$14 
315 
315 
215 
318 
315 
815 
314 
Sat 
8:2 
311 
Sie 
311 
Eat 
210 
2:0 
e1d 
41d 
410 
ait 


=o 


Bea eoe 2 8 S:S Bm we oe aw we we TS OF iy eee ee ee ee ee i 


MEE TITE 


mo cher berkibeckisen; brmsk chericher]1chac; 
fwnction ar chack char(ver buFime windus; var buf index,bytue teft:intsgar] 


1bool pen; 
Fenctiua spatu wait[fiuzhiboblsen | : boolean; 
procedures gr. jaítj 


{R acrsenops coda] scream ope; 
const leetiine = 23; 


type equation = 
record 
taracarrey(0..5) of 
record 
dalay: integer: 
welphtt reel; 
stgnelt rest: 
end; 
do_ofTaettiateger >: 
ends 


var Ictetogery 
Formula; equation p 


procedure filter; 
var J,j:integer; 
Crrhar; 
tarm kotireel 


procedure roboer i 
var Tirat term;honlesn, 
bagin 
so rir tisne[5); 
eritetn[*Formuisr XIT] = "Jy 
ritel"  *']i 
first Lermz-irum; 
far i1-0 ta 5 
do with forests tarafli] 
do if salght< then 
bagla 
(f [eat first term] enc (weight) 
then write['**]1 
urita[veightr5:P," © niti 
if delay2O than wrtta['-'datayl; 
writal'] "iy 
firet_tere:=feleez 
end; 
if FormoUs. de cffust;U then 
mritsf'* *,forsuis.dr offeet j; 
i? formule.de_offeat<D than 
urite['— ',-foemula.de offsakt); 
aritelay 
nds 


procedure terms! tdarintager}; 
ver cichar] 
begin 
repast 


T 


2 continued on page 474 
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Listing 5 continued: 
155 2 412 g 
{ea 2 412 1 
187 2 412 8 
488 Žž 4: 29 
489 2 4:2 — 39 
170 2 4:2 — 48 
494 8 4:35 43 
72 2 4:4 — 43 
4173 2 4:á 6U 
35 a 4:4 BD 
75 £ 4:à oF 
"vs 3 4:4 M 
77 E Ak 565 
79 2 4:34 3118 
575 2 433 120 
180 2 4:2 422 
18581 E 4:8 4322 
sw 62 4:3 130 
if 62 41:5 3191 
194 2 4:5 137 
196 £ 4:5 447 
196 £z 4:5 153 
187 2 4:5 1BB 
158 z 4:5 174 
188 8 4:5 164 
10 (2 414 3188 
1-1 2 4t? 188 
Wwe 2 4:1 3191 
183 P 4:1 203 
184 2 4:1 208 
195 E 4:1 222 
186 P F730 p 
1887 2 2:0 D 
196 2 csi D 
188 P 2:0 ü 
200 2 £:1 ES 
mi 2 2:1 6 
sn 2 $:1 10 
eua f > 4H 
e04 f £11 50 
eub E E:E — 686 
?UG 2 end — B8 
eo 2 $14 74 
sop 3 era 125 
209 F £13 4134 
M 2 Zt 135 
211 E 2:4 160 
ew o £11 162 
aa 2 $:2 162 
214 F 2:2 178 
eec ei? 187 
ae 2 2:2 193 
21) 2 2:2 20? 
eH f 2:3 218 
218 2 218 222 
220 2 2:3 227 
em 2 2:3 231 
pr 2 214 231 


tr-- prompti 


"Formule Foeffiriante: W[elght, D[slay, Glue’, 
15,109 tdz BU, [ "nu? ,' 4" 9? w* "O7 "0 LLT T Pik- dd T 


urita(1—»']; 
carm c of 
gee 
beg ih 
gotory [36 ,10>idady 
uritel' "sil, 
gotery [56 ,30914x] 1 
rsadta[formul s, tarni idr]. matght] | 
gotexy [85 10 1un] 1 
urite[foremia ,tera[tdz]) .»a1ghtc13:2) j 
schemes; 
and; 
"DT, 'd'r 
with fermala,tarm[1dz] 
do bagin 
mrita[' '38]j 
gotony [26 ,1da910] j 
readin [de12y) 
gotosy [15,10e1dx] | 
mri te [delay 18] 1 
cat ks 2 5 
mdi 
and; 
until [c'0"] or (c-'q*1; 
getoxy[15, 10+ids) ; 
wrikta[* "Jr 
ec cir Lins[0], 


ec cir secresn; 

gotoxyi15,8) ; 

erttel "Tarn*:18, "Dolay: 16, "Mafght" rit}: 
For irl to & 

do with farmuls.tera[1] 


do hagln 


gotecy [15,1051]; 
wtita(1:8," 1' detegsG,'t' ,maighreziO:2 ja 
and; 


Qotozy [15,17]; 
writz['OC Offset: ',formals.dc offest J; 


raoent. 
E:-8t prospt(íceecat[*Digitel Filter: tare Q,.55.", 


* Dje effaat, Filter, Ofuit "Jj 
at 0,0. D, 
[*8*,, *5* , "d! , "D'* ,'F*, ^ f*,*8',*q'], Pulso, '?*]4 


if [e<='6"] amd [c2-'D"] then 


tarme[ ordíc)-ord['6*] | 


plar 


casa c af 
D tas 
bagin 


223 esi 
224 2:8 235 
225 215 a5 
226 235 245 
227 2:5 267 
229 2:5 271 
215 283 
230 22:5 256 
221 2:4 256 
222 2:3 301 
2.4 301 
234 Ps 30 
235 2:5 302 
#16 JIB 
237 2:5 J 
238 2:5 348 
z229 2:5 361 
e 2:5 364 
241 2177 375 
249 2:7 DO 
ea 2:7 404 
244 217 405 
2a5 218 

246 2;0 

2a? 2:1 


38228588 


p 
B 
27 
a 
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End of Coppi latica, 


gotexy [P6517] ; 
weita[* ':10); 
gotoxy (2801717 
ceed |a{Tormuie.de offest]; 
getoxy( 25,171; 
writalFormuis.do offaet?; 
seita’ "It 
schent; 
end: 
OFT f? 
begin 
for Jit to 5 
do aith Formats, tara[j) 
do aígael ccatrsan" [utaet] ; 
gotozy i0, test Ltoa-1]j 
writs['Conputing.'1i 
for istart to stop 
da bagin 


if f((ntart-1] pod 100] = D then writel"."l; 


term _tot:=03 
for Ji to 5 
do with formuin.tera[]T 
du IF might O0.1 then 
bagin 


s'!geal rz(otroen" [1]-51gnal L7 [dn Lay 41] 


signal; 


tarm tct;-tarm Lott^weigbt*stigesl; 


end; 


tarm tot: kare tatefermuls.dc offset; 
If term tot»955,D then stram“ [i ]:r255 
ales if tere totdi thea stresa^[1]:-0 


stgs etrsen"[1]1zroumd(tarm wt]; 


mod ; 
se cir Lias[lestiine-3]i 
se_clr_lise[lLeatline-2] 3 
sc cir lins[testiime-1]i 
ped; 
Lb 
until [c-'Q*') ar fca t; 
ye cir screan; 
end; (filter) 


[sn-) 


begin 
for !:-0 te 5 
do with foresle.tere[1} 
du begin 
weight:-0.0; 
delayt-0 
Bed 
Forguis dt offegt reds 
Formula. tern[D} .maight1-1,.07 
sie, 
end [voice filter). 


Listing 6: The Analog-I/O unit (Analog. 1O), a hardware-specific unit that reads data from 
Ihe analog-to-digital converter and writes data to the digital-to-analog converter. 


Panco! Compiler IV,1 c&s-4 4/27/83 


11d 
1sd 
td 
11d 
Trå 
tad 
Asd 
ivd 
izd 
Tid 
*1d 
114 
11d 
1:4 
tid 
4sd 
Tad 
11d 
41d 
11d 
Ted 
11d 
1:d 
isd 
ied 
11d 
1rd 
1:d 
11d 
tad 
ted 
LET. 
1rd 
1:4 
10d 
Tid 
Tid 
ind 
ted 
210 
211 
1:D 
1:0 
LE.: 
3:0 
313 
1:0 
130 
1:0 
111 
131 
111 
1:1 
111 
431 34 

iD ü 


UNIT ANALDG I0; 


Interface 


rassrved 


o um = — p ee d —À 


const vna hufian = 16383; 


byte = 0,.255; 


streemivox ptrj 


Lt] m - b +ð om o o. wk 
$5321 oe 11041-21217 L111-*4*1101. 
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Tap lamentation 


extarnal) 


eaternsis 


procedura ADC; 
begin 


and, 


procedura DAC; 
begin 


mind} 


begin 

new (atrora); 
mtartre 
5topnts0; 
teepa:=30) 

aaia | 

dispona (atrasa) g 
mid. 


n3 
m 
RB dw 


Text continued from page 470: 


Installation and Adaptation 

The Voice Lab program and units 
were developed in UCSD Pascal 
under version IV of the p-System 
(distributed by Softech Microsys- 
tems) and operate most effectively 
under that version of the system. 
Voice Lab relies strongly on the p- 
System's modular unit philosophy, so 
adapting Voice Lab to another oper- 
ating environment would not be a 
simple task. 


VUICELAB ANALDB IMPUT/OUTPUT 
SEAVICE UNIT 


(Clogyright John E. Hoot 18B3, ALL rights 


age m r agat ma mr r Rm 


type voa bufrange = D..vox bufien; 


vox_huffarspacked array [vox bufrange] of byte; 
vox ntr = "voz burfarg 

var tanpo.Start.stoprvaosg buf ranges 

procedure ADC( var ptrizvox buflar; 


offest, ion: vos bufrangas ratarinteger jt 


procedure DAC{ var ptrtvox buffarj 
nllfaet, Langyos bufrangs; rete:integar ); 


procedera sompla[ var ptrivos buffer; offeat, lent vox bufl'ronga |, 


procedure pley{ var ptrivox buffers offsat, lan, ratotvax hufrange]; 


senplal ptr,offuet,ien d; 


pisy{ pte, offsat, len, rate |} 


To get Voice Lab to run under 
Apple Pascal version 1.1, you must 
relink the units after each modifica- 
tion, which makes for slow work. 
Additionally the virtual-memory 
management under the version IV p- 
System allows Voice Lab to operate 
with a larger speech buffer on an 
Apple than does Apple Pascal 1.1. 

Voice Lab is designed to be portable 
to various computers in both source 
and object code. With two exceptions, 


the object code for the main program 
and all the units can be moved from 
machine to machine without recom- 
pilation. I have successfully trans- 
ported Voice Lab between the IBM 
Personal Computer and the Apple II. 
The two exceptions to portability are 
the printer-output routine and the 
Analog I/O unit. 

The Analog I/O unit (listing 6) per- 
forms the actual digitizing of the 
speech input and synthesis of the 
speech output. The specific charac- 
teristics of the hardware interface to 
the D/A and A/D converters will in- 
evitably differ from machine to 
machine. To accommodate this situa- 
tion, the Analog I/O unit is struc- 
tured to require that two assembly- 
language procedures, Sample and 
Play, be linked into it. 

The Sample procedure reads the 
computers analog input at a rate 
determined by one of its calling 
arguments. Each sample is assumed 
to be an 8-bit unsigned number in the 
range 0 through 255, and the quies- 
cent value of the input should be 127 
or 128. The samples should be writ- 
ten to memory beginning at the loca- 
tion indicated by the sum of two 
other arguments shown in listing 6, 
the Offset and the Ptr base address. 
Sampling should continue until the 
number of samples specified by the 
Len argument have been accumulat- 
ed. At that time, the Sample proce- 
dure should return control to Analog 
I/O. 

The Play procedure performs the 
inverse operation to Sample. All 
arguments to Play are interpreted in 
the same fashion as Sample, except 
values are read from memory and 
written to the D/A converter. 

The only other area of Voice lab 
that may require modification is the 
printer-output section in the Voice 
Display unit. The Voice Display unit, 
as shown in listing 3, is designed to 
operate with an Epson MX-/0 printer. 
The lines of source code specific to 
the MX-70 are demarcated by com- 
ments; these will have to be rewrit- 
ten if you have a different printer. 

The waveform-routine is designed 
to operate with dot-matrix graphics. 
If your computer does not support 
dot-matrix graphical output, you can 
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use hyphens or microspaced periods 
to generate the graphical output, but 
producing the output will take a long 
time. If hyphens are used, the same 
algorithm that is used on the display 
can be applied to the printer. 

These modifications should not be 
hard, as such things go, so after just 
a litle time modifying the print 
routines and adapting to your D/A 
and A/D hardware, you should be 
ready to begin investigating digital 
speech synthesis and analysis with 
Voice Lab. 


Conclusions 

Voice Lab provides a workbench 
upon which the structure of speech 
can be analyzed and offers a líbrary 
of system units that facilitate speech 
synthesis from application programs. 

Voice Lab is neither a static nor a 
completed project. Its modular-unit 
structure is specifically designed to 
allow experimentation and further 
development. In the project's 
gestative phases, versions of the 
Voice Lab library have used ADPCM, 
(adaptive differential pulse-code 


quisition and control 


thermocouples, elc. 


e Lab Data Manager? software facilitates single or multi- 
channel acquisition, storage, display and chart reco 
put of lab instrument data. IM] QUICKI/O software operates within 


easy-to-use BASIC! 
ADALAB products worldwidel 


face card. 


Mises pius QUICK 
P.O. Box 77 
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e Interactive Microware's general-purpose ADALAB'* gata ac- 
system interfaces with virtually 

strument using a recorder or mater, including GC and H 
tems, spectrophotameters, pH meters, process control apparatus, 


s Thousands of scientists currently use IMI software and/or 


*Price includes 48K APPLE!T I]-- CPU, disk drive with controller, 
12" monitor, dot matrix printer with interface, IMI ADALAB? inter- 
} Trademark of Appia Computer Inc 


IMI'S ADALAB INTERFACE 


‘= CARD IS AVAILABLE 
SEPARATELY FOR ONLY $495 


(inetuctes 12-hit A/D, 12-twt D/A, B digital sense inputs, 8 
32-bit raattime clock, two 16-but 
KVO dala acquisition sollware.) 


Lug nee ae INC. 
State college PA P 16801 (814) 238-8294 


modulation), DPCM, and PCM en- 
coding. And at one point the Voice 
Messages unit employed a phonetic, 
rather than — word-oriented 
vocabulary. 

I'm still working on extensions to 
handle common word endings, such 
as plurals, Additionally, the results 
from the zero-crossing analysis and 
peak-energy plots have suggested 
some reasonable lines of inquiry in- 
to speech recognition, the other side 
of the voice-input/output problem. 

I hope that I've encouraged you to 
push the limits of your computer and 
discover the frontiers of speech 
interaction, B 
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Help in Apple III Pascal 


This easy-to-implement Help system offers 


online instructions 


and explanations anywhere in a program 


The ideal computer program fea- 
tures online instructions and ex- 
planations that save time and reduce 
the probability of making errors. But 
adding complete documentation or a 
Help system to a computer such as 
the Apple III must not substantially 
increase the complexity and bulk of 
the software it serves. And such a 
system should be sufficiently fast and 
flexible to use anywhere in applica- 
tion software. 

An ideal Help system is not easy to 
realize with most available low-cost 
hardware/software combinations. 
The one described here, however, is 
readily implemented because it takes 
advantage of the modular structure 
of UCSD Pascal and the Apple III's 
advanced console-control capabili- 
ties. It can be used anywhere in a 
program to provide needed informa- 
tion. Listing 1 shows a program that 
demonstrates this Help system. 


System Definition 
Before implementing a complete 
online Help system, it's important to 


by Al Evans 


consider the three basic areas within 
a program in which you might re- 
quire additional information: 


e Help from the menu level. Individual 
Help screens are attached to each 
menu item. Primarily instructional, 
they provide information about 
menu selection and describe its use 
or offer examples of the system's ac- 
tion when the item is selected. 


“Infinite” 
Interruptibility is 
required when you 
want to design a 
nearly Ideal Help 
system. 


GONE Se Ae T UMEN EE E 2 
eHelp during keyboard input. During 


any request for input from the key- 
board, detailed reminders describe 
what information you need to enter. 
eHelp during a continuous process. 
Help screens can be connected, for 
example, to procedures that display 
output to explain the data shown 


and/or its format. 

Unfortunately, these situations 
cover a seemingly infinite variety of 
machine states and cannot be re- 
duced to a small number of cases that 
could be handled individually, What 
is required, then, is "infinite" inter- 
ruptibility. This capability is pro- 
vided by a set of techniques that 
enable you to easily interrupt any 
process at any time but that don't re- 
quire special programming for in- 
dividual cases and don't affect the 
process being interrupted. 

One technique, keypress sensing, 
is easily implemented on most com- 
puters. Another incorporates a set of 
procedures to save and restore the ex- 
act state of the console screen, in- 
cluding all displayed data and the 
cursor position. On many small 
systems, implementing these pro- 
cedures would require assembly- 
language programming; the Apple 
III, however, supports them through 
calls to the .CONSOLE driver. 

In addition to software-interrupt 
techniques, you'll need a method of 
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Listing 1: A demonstration program of a Help system in Apple HI Pascal. 


PROGRAM HELP DEMO 
(By Al Evans, 1782. Public domain — use freely, but please give me credit) 


CONST 


{Help table of contents: give each help screen a name and enter it here.? 
PENUL = 11i 
MENUS = 21 
Exi = 3; 
£12 = 45 


TYPE Byte = 0.. 2551 
Buffer 2k = Packed ArrayLO,.20481 of Byte; 
Requeat Code = Packed Record 
CHANNEL: 0..11 


REQUEST NUM: ©. . 2555 
RESERVED: 0..53 
END; 
XY Coordinates = (X, Y?}4 
Menu, Mode = (NORMAL MODE, HELP HMDDE!;j 


VAR LEFT AHRDM, ESCAPE, HELP KEY, BEEP: Char}; 
KEY, BUF STATUS, SCREEM SAVE, SCREEN RESTORE: Request Code} 
BCREEM POSITION: Request, Code! 
SCREEM BLFFER: Buffer ZK! 
CURS POS: Packed nmrrayLXY Coordinatseal of Bytet 
INPUT SET: Set of Chart 


Procedure Clear _Screent 
BEGIN 

Write (Chr i281? 
ENO} 


Procedure [Inversely 
BEGIN 

Write(tChr (18)) 
END; 


Procedure Hormal i 
BEGIN 

WritgtiChr (1733 
END; 


<Thaugh the desonstration program does not use viewgort&, the next two 
procedures are required to provide HELP for prograas that do. 


Procedure Renat Viewporti 
BEGIN 

Weite (Chr ith} 
END; 


Procedure Restore_Viewport} 
BEGIN 

Write (Chr (42) 
END; 


Procedure Back Spacel 
BEGIN 

ra te (Chr 18)) 
END; 


Procedure Save Screen 
CONST CONSOLE = 1j 
BEGIN 
Unit Status (CONSOLE, SCREEN BUFFER, SCREEN SAVE) 1 
ni t Status (CONSOLE, CURS POS, SCREEN POSITION} 
END: 


Procedure Restore_Screenj 

CONST CONBDLE = 13 

BEGIN 
Unit Status (CONSOLE, SCREEN BUFFER, SCREEN. RESTORE) + 
GotoXY (cCURG POSEX1, CURS_POSCY) 

END? 


Function Keypresesead: Booleeni 

CONST CONSOLE = 13 

VAR CHARS, BMVAlL: 0..23351 

BEGIN 
CHARS AVAILzw DF 
Untt, status (CONSOLE, CHARG_GVAIL, KEY BUF STATUS) 3 
Keypressed:= CHARE_AVAIL 7 O 

END? 


Procedure Help (WHERE: Integer) 
CONST 
{Enter the prefix for your HELP frases here} 
PREFIX = '/DEHO/FRAME' 1 
START. BLOCK * Of (Change ta Z for Pascal] tent files; 
CONSOLE = ił 


Listing 1 continued on page 479 
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composing formatted Help screens 
and storing them as disk files. Any 
text editor that produces Pascal-com- 
patible files will accomplish this step. 
We use Applewriter III (a word-pro- 
cessing program) or the Apple IIl 
Pascal editor set to ASCH (American 
National Standard Code for Informa- 
tion Interchange) mode to eliminate 
blocks of format data at the front of 
each UCSD Pascal text file because 
we don't need them for our pur- 
poses. 

Finally, you'll need a way to get a 
screenful of formatted data quickly 
from a disk to the display. Providing 
this feature are the low-level Pascal 
procedures BLOCKREAD and UNIT- 
WRITE, which can be used to read 
and write large chunks of data 
regardless of type. In this case, they 
permit the system to find a Help 
frame on disk, read it, and display it 
on the screen in less than 3 seconds 
(or in much less time if a hard disk 
is used). 


The System Design 

To simplify use of the disk files con- 
taining the Help screens, the files are 
named systematically; the first is 
FRAMEI, the second is FRAME2, 
and so on. 

In the program's global-declara- 
tions section, a table of contents 
matches each program area for which 
Help is provided with its correspond- 
ing frame number. For example, a 
program in which the first two Help 
frames concern the first two items on 
the menu begins with the declaration 


CONST MENU? = 1; 
MENU2 = 2; .. ete. 


The Help procedure itself is declared 


as 
Procedure Help(WHERE: Integer); 


Calls to this procedure in the form of 
"Help(MENUT)" are thus permitted. 

In order for you to be able to use 
the Help facility, the program must 
have three additional features. First, 
it needs a dual-mode menu that can 
act as a normal menu for program 
control or as a menu for instructional 
Help screens. We use the global 


TYPE declaration 


TYPE Menu. Mode = (NORMAL . 
MODE, HELP. MODE); 


to permit declaration of the menu 
itself, as 


Procedure Menu(MODE: 
Menu. Mode); 


and employ the parameter MODE 
within the menu itself to control its 
action, The main program calls the 
menu as Menu(NORMAL__MODE). 
If the Help key is pressed from with- 
in the menu, it makes a recursive call 
to itself as Menu(HELP. MODE). 

The program also needs a string- 
reading procedure that emulates 
Readln but can be interrupted at any 
time to use the Help system during 
input, Because it must read one char- 
acter at a time, it will also be used to 
filter nonprinting characters out of 
the input. This procedure is declared 
as 


Procedure Get String(VAR 
INPUT. LINE: String; 
CALLING__PROC: Integer); 


INPUT__LINE is the string to be built 
by the procedure; CALLING_ 
PROC is one of the above global con- 
stants representing the Help screen 
that applies to the calling procedure. 

Finally, for Help during a con- 
tinuous process, we insert the line 


If Keypressed Then Handle. Key; 


wherever the process is to be inter- 
rupted. To complete the procedure, 
we use such instructions as 


Procedure Handle... Key; 
VAR KEY: Char; 
BEGIN 
Read(KEYBOARD, KEY); 
If KEY = HELP... KEY Then 
Help(WHEREVER); 
|. . . etc. for any special keys to be 
handled) 
END; 


Implementing the Help System 
Having covered our three general 
cases, we implemented the system in 


Listing 1 rontinued: 

VAR FRAME: Buffer. 2x5 
BLOCK COUNT: Integer: 
HELP FILE: Filet 
FILE _ NAME: Gtringt 
KEY: Dhari 
CH TO STR: StringT132; 


BEGIN 
Reset Vigwporti 
Save Screen: Clear Scresni 
Str (WHERE, FILE, MAME) 3 
FILE NAME:- Concat (PREFIX, FILE_NGME); 
CS IQCHECK -2 
Re*stiHELP FILE, FILE NAME); 
Ce IOCHECK*1 
If IORESULT t? O 
Then REPEAT 
WritelniChr (7},°Please put program disk online and praes <*RETURN?," 97 
Writelní'Or press ESCAPE? to exit: "}3 
Read (REY Fi 
If KEY = ESCAPE 
Then BEGIN 
Restore Screen; 
Restore Vimwport; 
Exit tHalp! 
END: 
Clear Screen! 
Ce IOCHECK- 
Reset (HELP FILE, FILE NAME) 
{8 TOCHECK+} 
UNTIL IORESULT = 0; 
BLUCK COUNT:- Block Ruaed(HELP FILE, FRAME, 4, START, BLOCK); 
Lindt write(CONSOLE, FRAME, (BLOCK COUNT + 3312), O, 023 
GotoXY (0,23); Writeil'Prase any key to proceed")! 
Read (KEY) 5 
Closw(iHELP FILE)T 
Restore Scraeeni 
Restore Viewport 
END; 


(See note under Apple /// Console Control abnvg?) 


(See above note concerning Reset Viewportl 


Procedure Init, VariableszT; 
BEGIN 
LEFT. ARROW: 9» Chr (B); BEEP:«s Chr (724 
ESCAPE: Chr127)3 HELP KEY:- Chr {191); tOpmn-Appipm-questian-mar k) 
INPUT, SET:» CChr 132} -. Chr (126) 31 
With KEY. BuUF STATUS Do 
BEGIN 
CHANNEL:= OF 
STAT, OR. CTRL2* 0; 
REQUEST NUM: 5: 
RESERVED: O 


END; 
With SCREEN BAVE Do 
BEGIN 
CHANNEL: = O; 
STAT. OR CTRL:*» 04 


BEGIN 


With SCREEM POSITION Do 

BEGIN 
CHANMEL:* OF 
STAT OR CTRLz- O; 
REQUEST Miüufz» 16; 
RESERVED: = Q 

END 

END; 


{Use this procedure for interruptible string input. 
For deaonstration purposes, enter tt in the exact format shown so that 
it will fit into 23 lines.? 


{EX2 BEGIN? 
Procedure Get_StringtVAR IMPUT_LIME: String? CALLING_PROC: 
VAR KEY: Chari CH_TO_STRING: StríingL121 
BEGIN 
INPUT_CINEs= °°: CH TD BTRHINB:- "E"; 
Read (KEYBOARD, KEY) 1 
While NOT EDLNIOKEYEDOARD? Do 
BEGIN 
1f KEY = HELF KEY Then Help (CALLING_PROC} 
Else If (KEY = LEFT ARROW) AND (Length cINPUT LINE) » 0} 
Then BEOIN 
Back Space: Writet" °13 Back, Bpacet 
INPUT LINE:*- Copy CINPLIT LINE, 1, Length (INFUT LINE) - 1) 
EHD 
Else If KEY IM IMPUT. SET 
Than BEGIN 
Write (KEY); CH TO STRINGL 112» KEY} 
INPUT LINE:* Caoncat(INPLUIT LINE, CH TO STRING) 


END 
Listing 1 continued on page 480 
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integer?! 


the Apple IIl. There it furnishes 
online Help from anywhere in the 
program in the form of a formatted 
screen display. 

To use the system, the basic con- 
sole-control procedures Save. . 
Screen and Restore Screen as well 
as the function Keypressed are re- 
quired, Save. Screen stores the con- 
sole display's contents in a globally 
declared 2K-byte buffer and puts the 
cursor coordinates into a 2-byte 
packed array. Restore. Screen 
reverses this process. Keypressed 
merely returns TRUE if a character is 
available to the Pascal system and 
FALSE if none is available (i.e., no key 
has been pressed). 

On the Apple III, these operations 
are most easily performed using 
D. STATUS and D. CONTROL 
calls to the operating system via the 
Pascal UNITSTATUS procedure. 
(Refer to Listing 1 and the Apple IIT 
Standard Device Driver's Manual, pages 
169 to 171, for more details.) The 
Pascal UNITSTATUS procedure is 
called as 


UNITSTATUS(UNITNUMBER, 
STATUSLIST, REQUESTCODE); 


UNITNUMBER is an expression 
with an integer value that is the 
Pascal unit number of an I/O (in- 
put/output) device (1 in the case of 
the .CONSOLE driver, for instance). 
STATUSLIST refers to a variable that 
contains or will contain the data to be 
passed to or from the device speci- 
fied by UNITNUMBER (SCREEN. — 
BUFFER, for example, in the case of 
Save Screen and Restore Screen). 
REQUESTCODE is a 16-bit packed 
record that indicates whether the 
device's input or output channel will 
be affected by the call, whether it is 
a status (D. STATUS) or control 
(DL. CONTROL) call, and the type of 
status or control call being made. This 
record is declared as 


Type Request... Code = Packed 
Record 
CHANNEL: 0..1; 
STAT OR. CTRL: 0..1; 
REQUEST. NUM: 0..255; 
RESERVED: 0..63 

END; 
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Listing 1 continued: 
Else Weite (BEEP) 
Read (KEYBOARD, KEY) 
ENTS 
Writeln 
END; (Get String? 
£EX2 END) 


(MENI PART 1 BEGIN? 
Procedure Examplaif 


(An miaaple of HELP during a continupus process, in this case a continuous 
screen display. HELP would normally be used in this instance to provide 
information on the format and/or meaning of the display. ? 


VAR FOREVER: Boolean; 
{MENUS PART 1 END) 


{EX1 BEGIN? 

Procedure Handle Keyi 

VAR KEY: Char] 

BEGIN 
Read (KEYBOARD, KEY?! 
I4 KEY = HELP KEY Then HeJn(EX1)j 
If KEY = ESCAPE Then ExittExamplel) 

END; 


Procedure Slowpgrint(LINE: Strang) s 


CIhis procedure i» given as the extreme example of interruption during 
display — the process can be interrupted after each character is dis- 
played. Of course the diaplay would be much faster if written a lins 

at a time and if "Kaypresesed" was checked only at the end af each line.) 


VAR CHAR CDUNT: Integer; 

BEGIN 
For CHAR COUNT: | to Length iL INE) Do 
BEGIN 


WritetLINELCHAR, EOUNT 1? 1 
If Keypreseed Than Handle Key 
END 
END; 
LEXI END} 


X«HEMUI PART 2 BEGIN? 
BEGIN tExamplei) 
FOREVER: = FALSE: 
Cimar Scrment 
REPEAT 
Stowprint(’Thls is an example of how HELP can be provided during an "HJ 
Slowprint(*ongaing process. Thie text will siaply be displayed repeatedly *')| 
Sicwprinti'until you push «ESCAPE», While ik is being displayed, you can *)] 
Sipowprinti"greds& "'"Copwn—appiw»?'', and whatever help screen yau haye 
attached will "3% 
Slowprint('be displayed instead. When you return to this display after *)I 
Stowprinti*'reading the HELP display, the process will bagin again wxactly *'1 
Slowprint (’where it left off. ') 
UNTIL FOREVER 
END, 
tHMEMU) PART 2 END? 


{MENUZ BEGIN? 
Procedure ExAmple2] 
VAR LINE: Stringt 


BEGIN 
Clear Screen] 
Writeint'This procedure demonstrates HELP during the input of a atring')1 
Writein¢’ trom the keyboard. The HELP KEY can be pressed any time during’ !} 
Writmini'entry. Enter '"'Stpp'* when finished)! 
REPEAT 
Write('Enter string: "Hi 
Get String (LINE, €X2)11 
Writwlni'You enterud: "LINEI 
UNTIL LINE = *S8top' 
END! 
(MENUZ END} 


(Example of a cali to Bat String) 


Procedure Menu (MODE: Menu, Mode? 
VAR CHOICE: Chart 
BEGIN 
REPEAT 
Clear Bcraemni 
tF MODE = NORMAL. MODE 
Then BEGIN 
Gotan (63,23)1 
Nritmei*''*«open-apple»?"" for HELP’? 
ENDs 
GatoxY (0,451 
Writelni" ':S,'Demonstrattons available:"')! 
Writelni 
(Enter your menu here) 
Writelní"* ':5,'I! HELP during continuous output process’) 
Writeini* °:5,°2) HELP during input from keyboard’) 
Writelni 
If MODE = HELP MODE 
Then BEGIN 
Wriíitei' "2503 
inverse! 


Listing 1 continued on page 481 


Listing ] continued: 


Nritei*’Naow in HELP mode. Choose topic for instructions.* 13 


Normal $ 
Writeln 


END 
Writeln4*" ":5,'c«ESCAPE» to quit’); 
Writmt" ':S,'Optiíion; “3; 
1€ MODE = NORMAL _| 
Then Case CHOICE p+ 


Read (CHOICE?) ; 


(Enter your progras’s responses ta menu choices here} 


l’; Examplel; 
“2°: Examplie2i 
END 

Else Case CHOICE af 


(Enter your eamu'u& HELP frames here) 


*1": HaipirntNU1?; 
'2^: Help (MENUZ? 
END; 


14 (MODE = NORMAL_MODE) AND ‘CHOICE = HELP KEY) 


Then Menu (HELP MODE?! 
UNTIL CHOICE = ESCAPE 
END; 


BEGIN (MAIN PROGRAMe) 
Init Var Lab] eat 
Menu (hORMAL MODE) 7 
Clear_Screemn 

END. 


The specific request codes used as 
commands to the .CONSOLE device 
driver are declared as global variables 
(KEY BUF STATUS, SCREEN. - 
SAVE, SCREEN... RESTORE, 
SCREEN. POSITION) of the type 
RequestCode and initialized in an 
Init Variables procedure. The fol- 
lowing instructions provide an 
example. 


With SCREEN. SAVE Do 
BEGIN 
CHANNEL: = 0; 
SIAT OR CTRL: = 0; 
REQUEST. NUM: = 18; 
RESERVED: = 0 
END; 


Using the Help Procedure 

The operation of the Help pro- 
cedure itself is simple. It saves and 
clears the screen (and resets the 
viewport to include the full screen, 
although this action is not required 
by the demonstration program pro- 
vided), then looks on the volume 
specified by PREFIX for a FRAME file 
with the frame number passed to it 
as the parameter WHERE. If it finds 
the file, it reads as many as four 
blocks (2048 characters, slightly more 
than one screenful) using Block . 
Read. Using Unit. Write, it writes 
the data all at once to the console. It 
then waits for a keypress, closes the 
file, and restores the screen and 
viewport to the state they were in 
when Help was called. 

Before compilation, two constants 


in this procedure are set for each 
specific application. PREFIX is set to 
the complete volume and file name 
of the Help files through FRAME— 
for example, /DEMO/FRAME (or, in 
UCSD Pascal notation, DEMO: 
FRAME). The procedure concate- 
nates the parameter WHERE to 
PREFIX, resulting in /DEMO/ 
FRAME], /DEMO/FRAME2, and so 
on. START__BLOCK is set to 0 for an 
ASCII file or to 2 for a Pascal text file 
to skip the two-block header. 


You can install the 

Help system In any 

program by filling in 
the blanks. 


Much of the procedure is dedicated 
to ensuring that the system doesn't 
crash if the disk containing the Help 
frames goes off line and to providing 
an Exit option if these files are 
unavailable. This portion (from If 
IORESUIT <> 0... to.. UNTIL 
IORESULT = 0, as well as the 
preceding ($IOCHECK—] and 
(SIOCHECK + ]) can be eliminated if 
these files will always be on line (in 
a hard-disk system, for example). 


The Demonstration Program 
Enter the demonstration program, 
compile it, and execute it. Be sure to 
set the constant PREFIX in the Help 
procedure to the volume name of the 
disk you will use for the Help files 


plus /FRAME (e.g, /DEMO! 
FRAME). And note that the HELP. — 
KEY used is Open-apple-ques- 
tion-mark [Chr (197). The Open- 
apple key is a kind of "supershift" 
key that adds 128 to the decimal 
equivalent of the ASCII code for any 
character typed with it. (Because the 
open apple is itself a nonprinting 
character on our printer, we changed 
all literal open apples in the program 
to <open-apple>. When you enter 
the program, these references should 
be replaced for display purposes with 
actual open apples, which are 
entered by typing control-shift- 
backslash.) 

Át this point, any call for Help 
should receive the answer "Please 
put program disk on line and press 
«RETURN» or press «ESCAPE» 
to exit" Otherwise, the program 
should operate in the following 
manner. 

From the NORMAL. MODE 
menu, the first menu choice should 
result in a continuing text display that 
is interruptible only by pressing 
«ESCAPE» or "open-apple-ques- 
tion-mark.” The second menu choice 
should demonstrate string entry 
(with echo for confirmation), which 
can be interrupted by entering an 
"open-apple-question-mark" with 
the same results as before and exited 
by entering the string “Stop.” Enter- 
ing "open-apple-question-mark" 
from the NORMAL. MODE menu 
brings up the HELP. MODE menu. 
Either choice from the HELP 
MODE menu should produce 
"Please put program disk on 
line... ," and «ESCAPE» should 
return you to the NORMAL. MODE 
menu. 

Now let's make some Help screens. 
For demonstration purposes, we'll 
use appropriate portions of the pro- 
gram itself. The following instruc- 
tions are specifically applicable to the 
Apple III Pascal editor. Regardless of 
the editor, however, the objective is 
the same—to delete all except certain 
portions and to save these portions 
as ASCII text files. The operations re- 
quired for any editor are very similar. 

Read the program text file into the 
Pascal editor again, then set the 
editor to ASCII mode [S(et E(nviron- 
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ment A(sciifile T(rme «CTRL C>]. 
Note the comments (MENU! PARTI 
BEGIN}, (MENUJ PARTI END}, 
(MENU1 PART2 BEGIN}, and 
(MENUI PART2 END}. DELETE or 
ZAP everything in the program except 
these two sections, taking care not to 
leave any extra carriage returns at the 
beginning or end of the file. The file 
should begin at the first character and 
end immediately after the last 
character of the text to be used as the 
Help frame. Q(uit and W(rite the file 
to your disk as «name of your 
disk >/FRAME]. Do not use the S(ave 
option here, or you will lose the pro- 
gram text file. 

Choose the C(hange files option 
and reload the complete program 
text. Repeat the entire process for 
MENU2, EX1, and EX2 (naming the 
Help files FRAME2, FRAMES, and 
FRAME4). When you execute the 
program and request Help, the dis- 
play should show the applicable part 


of the source code. 


Installing the Help System 
You can install the Help system in 


any program by appropriately filling 
in the blanks. First, copy the type 
declarations, the global variables, the 
console control procedures, and the 
Init_Variables procedure directly 
into your program. Next, copy the 
Help procedure, setting the constant 
PREFIX to that for your own Help 
files and the constant START__ 
BLOCK to 0 (for ASCII or data files) 
or 2 (for Pascal text files). 

Then compose a table of contents 
of the Help screens to be provided 
and enter it in the program's global 
constants section, After that, insert 
calls to Help in the body of your pro- 
gram wherever Help is to be pro- 
vided, and copy the procedure 
Get. String—to use wherever Help 
will be available during string input. 
Use the technique demonstrated by 
the procedure Examplel to provide 
Help anywhere else in your program. 
The next step is to copy the menu 
procedure, changing the entries, pro- 
gram actions, and HELP calls to fit 
your program. 

Finally, use the Pascal editor or any 
Other text editor that can write a for- 


matted text file on disk to compose 
your Help frames, limiting each 
frame to 23 or fewer lines. Name the 
disk files FRAMEI, FRAMEZ2, and so 
on to match the values assigned to 
the help screens in the global con- 
stants section. If you are using Pascal 
text files, end all of these file names 
with periods to keep the editor from 
appending “TEXT” to them. 

When you are finished, ask some- 
one who's unfamiliar with your sys- 
tem to use it to test its usefulness and 
completeness. Note that you can edit 
individual HELP frames as many 
times as necessary; recompile your 
program only if you are adding or 
eliminating frames or changing the 
locations of the HELP calls, the path 
name of the HELP files, or Pascal Text 
files to ASCII files. 

When everything is perfect, you 
can relax in the knowledge that help 
is always available. m 


Al Evans (1206 Karen Ave., Austin, TX 78757) 
is the owner of PowerTools, a small research com- 
pany primarily engaged in developing new ap- 
proaches to Software design and computer use. 
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Under-$50 Modem 
Configured for CCITT 


Dear Steve, 

I built your “modem for 
under $50" and modified it 
for use with CCITT frequen- 
cies, which are standard in 
South Africa. (See “A Build- 
It-Yourself Modem for Under 
$50" August 1980 BYTE, page 
22.) 1 also expanded it to 
allow switching between 
answer and originate modes. 
What follows shows that the 
additional modifications cost 
less than $5. 

The main feature of my 
design lies in the use of 
CMOS (complementary 
metal-oxide semiconductor) 
bilateral analog switches 
(CD4066, MC14066, etc.). 
These allow all switching to 
be done on the printed-cir- 
cuit board, controlled by a 
SPDT (single-pole, double- 
throw) switch on the front 
panel. As the 4066 is various- 
ly described as having a max- 
imum supply voltage af 15 or 
18 V (volts), I designed my 
circuit to work off +5 and 
—5-V supplies. I found no 
difficulty in operating the 
XR2211 at 5 V. 

Table 1 shows the com- 
parison between the Bell 


FROM ACOUSTIC 
COUPLER 
MICROPHONE 


CD4066 


Ask BYTE 


Conducted by Steve Clarcla 


| system and the CCITT fre- 


quencies, For the CCITT 
system, the higher frequen- 
cy is the space code, which 
is the reverse of the Bell 
system. To get around this, I 
simply moved gate (c) of the 
4011 in your design to invert 
the output of IC4(b) before 
entering [C7. Q3 now feeds 
directly to Q2 via a 47k 
resistor. 

Referring to your param- 
eter-value equations for the 
bandpass filters in figure 3 
(page 32), it is seen that for 
a fixed capacitance C: 


(1) bandwidth is defined by 
R3 

(2) gain is defined by R1 

(3) center frequency is deter- 
mined by R2. 


I left the bandwidth the 
same. After some juggling | 
came up with Rl = 47k 
(which increases the gain 
somewhat} and the following 
values for R2: 


fo=1080 R2=2943 
fo«1750 R2=808 


The on-resistance of a 4066 is 
around 90 to 110 ohms. After 
some experimentation, we 
get to the practical circuit in 


TO XR2711 
DETECTOR 
CIRCUIT 


c7] CONTROL INPUT - HIGH FOR 
ORIGINATE MODEM 


Figure 1: Solid-state switch alters microphone-driven filter to allow 
either answer or originate modes. The switch is a CMOS 4066 type. 
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Originate 
Ball CCITT Ball 


Mark 1270 
Space 1070 


CCITT | 


9880 2225 1650 
1180 2025 1850 


Table 1: Comparison of Bell standard and CCITT frequencies. | 


figure 1 (repeated twice). 

As mentioned above, the 
4066 is supplied from +5 and 
-5 V to encompass equal 
swings above and below 
ground potential, The actual 
swing is very small. Up to 
this point, only half a 4066 
package is required to switch 
the bandpass filter between 
originate and answer modes. 

I kept the demodulator's 
timing capacitor Co constant 
at 0.0224F (microfarad). This 
gave me the following values 
for Ro: 


Ro = 42087 
Ro =25974 


fo = 1080 
fo = 1750 


This is realized in practice as 
shown in figure 2. I altered 
R1 to 220k and C, to 0.0684F. 
Your original component 
value for Cpr of O.0054F does 
not match up with EXAR's 
design sheets, but | agree 
that it works better. 


xR2211 


HIGH FOR 
ORIGINATE 


In the modulator section, 
the center frequency for the 
NE567!XR567 triangular- 
wave oscillator is given ap- 
proximately by £z 1/RC. If R 
is held constant, then for fre- 
quencies fl and (2 capaci- 
tances CI and C2 would be 
required as follows: 


Ci 3 
C2 ^22 - 1-168 
where 
f2 170 - 
A ^ wo 1.187 


This is close enough, par- 
ticularly considering the 
tolerances of the com- 
ponents. 1 retained these 
capacitor values for the 


HIGH FOR 
—" ANSWER 


Figure 2: Demodulator-control circuit modified to allow switching 


between answer and originate modes. 


HIGH FOR 
LOW FREQUENCY 


&.2K 


0.008 pF 


originate mode, where our | and: 


frequencies give: 


This still appears satisfactory. 
For the answer mode, | 
switched in an additional 
capacitor of OO154F in parallel 
and a different preset poten- 
tiometet. This gives us: 


f2 1180 
‘A Je" 1.204 


This does not look very 
good, but works quite well in 
practice, helped a little by the 
fact that the original formula 
f = U/RC is not quite correct. 
I therefore have the circuit 
shown in figure 3. 

I used one 4066 gate to in- 
vert the control switch signal, 
as some analog switches are 


22K 
Vo 
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CD4066 
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Figure 3: Answer or originate tones are modulated by simple control signals. 


on while others are off. The 
Final 4066 gate was then used 
to hold the transmit carrier 
permanently on when in 
answer mode. 

I have constructed 22 af 
these modems to date, with- 
out major difficulties. Minor 
problems all revolve around 
the use of a 4011 in the linear 
made: the gate handling Car- 
rier Detect tends to oscillate 
for a time while changing 
state and affects the other 


gates in the package. Also, A- 


HIGH FOR 
— ANSWER 


10K 


1N914 


type CMOS is definitely not 
suitable. I would like to ex- 
tend the time delay on the 
Carrier Detect, but this i5 not 
practical for the same reason. 
The mid-frequency of the 
filters tends to shift with com- 
ponent tolerances, but all 
have worked so far. My com- 
plete circuit is diagrammed in 
figure 4, page 286-287. 

The circuit can be im- 
proved stil! further, but this 
will increase the component 
count even more. For my 


How good are you at maintaining good health? 


ANSWERS: ( (ia 034. (3yh (4d 
Score 23 points for each cnrrevt answer. 
j00 — Excellent: Your answers show 
vow" re aware of the imparince of 
ungintaininy good beali. 

25 — Good: Bat there's mom for 
lnprivement, 

St) ur beliw — You need help! Call 


Test yourself. Find out how much you know about first aid, accident 
prevention, home nursing skills and reducing your risk of heart dis- 
ease. This is not a pass or fail test. [ts purpose is to tell you how well 
you're doing in maintaining good health. 


What should you do to control The best place to check the mss far a listing af the health ond 
bleeding fram u wound? pulse in an emergency is at the: safety courses available at vonr local 
rhapier. Countless lives have been 
u Apply pressure directly over a Upper arm. saved trough safety and health skills 
the wound. h Neck learned rhruugh Red Cruss courses, Be- 
hR "— the “gi couse of these skills, millions uf Amer- 
un car walter ever tae c Wrist. irana five safer, happier, healthier lives. 
wound. d Thigh. 


«* Apply o tourniquet. 
American 
Red Cross 


— 
Well Help. Will You? 
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What are the most common 
symptoms of high blood pressure? 
u Dizziness, 
b Headaches. 
c Heart palpitations. 
d No symptoms, usually. 


2 Overweight individuals anc 
at greater risk for: 
u Diabetes. 
b Galt bladder discasc. 
e High blond pressure 
4 All of the above 


Ask BYTE 


money, I propose using a 
digital modem chip, such as 
the Motorola MC14412 in the 
next version. 

Peter Hers, Vice-Chairman 
Transvaal Amateur 
Computer Club 

Randburg, South Africa 


I have received a number of 
letters from experimenters who 
have modified that original 
modem circuit. The Circuit 
Cellar and Ask BYTE are good 
test beds for checking various 
designs, and I have modified it 
a few times myself. We are in 


good company however, since 
thousands of this design and the 
newer version presented in the 
March 1983 BYTE have been 
sold. (See "Build the ECM-103, 
An Originate/Answer Modem," 
page 26.) . . .Steve 


Extending the Bus 


Dear Steve, 

I've stuffed my 5-100 com- 
puter, a North Star II, quite 
full, the power supply is 
heavily loaded, and the sys- 


R2 
470K 


tem runs hotter than I like. 
Is it feasible to build or buy 
another box with mother- 
board slots and power sup- 
ply and extend the bus into 
it? Or would I have essential- 
ly insurmountable problems 
with unterminated or mis- 
matched lines, noise, pulse 
distortion or delay, etc.? The 
distance between the 
motherboards would only be 
about 6 inches or so, and I've 
never encountered any ill- 
effects from using an ex- 
tender board that big for 
troubleshooting. 


Can you give me any sug- 
gestions? 
Burt H, Andrews 
Potomac, MD 


lt seems that no matter how 
large the motherboard is, there 
are never enough slots to han- 
dle all of the cards. Extending 
the S-100 bus is feasible if some 
precautions are taken. The most 
important one is to keep the ex- 
tension cable or cand as short as 
possible and ensure that the pro- 
cessor board is capable of driv- 
ing ihe additional boards. 
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Figure 4: The complete modem circuit as modified for Answer and Originate CCITT. 
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If a separate power supply is 
used, tie it to the new expansion 
board only. Naturally, the two 
units should have a common 
ground. 

To minimize noise on the bus, 
some form of termination, either 
active or passive, should be incor- 
porated. Placing the processor 
board near the middle of the two 
units will effectively reduce the 
length of the bus. You might 
consider mounting ihe two 
motherboards back-to-back. This 
would allow the interbus board 
connection to be less than an 
inch. . . .Steve 


Humidity Detection 


Dear Steve, 

I have a digital clock and 
thermometer module but I 
also want to be able to 
monitor humidity. What kind 
of sensing device can I use 
for this? 

Dennis C. White 
Whiteman AFB, MO 


Of the several means of 
measuring humidity (wet and 
dry bulb thermometers, horse- 
hair hygrometers, etc.), the 
simplest method is to use a 
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hurnidty-sensitive resistance ele- | 


ment. One such unit is the 
Model! PCRC-11 manufactured 
by  Phys-Chemical Research 
Corp., 36 West 20th St., New 
York, NY 10011, (212) 924-2070. 
It consisis of a chemically treated 
styrene copolymer. It responds 
very rapidly because its 
humidity-sensitive portion is at 
the surface. 

A circuit using this element 
was described in the June 5, 
1980 issue of EDN magazine. 
(See “An Elegant 6-IC Circuit 
Gauges Relative Humidity” by 
Jim Williams.) The output is a 


R21 
PDE s 
— Vs TAI 


| 
| 


DC voltage from 0 to 10 V for 
a humidity range of 0 to 100%, 
and the circuit features am 
overall 2% accuracy. The 0 to 10- 
V output cam be fed to a voltage- 
to-freguency converter and 
counted by a simple computer 
program to read relative humidi- 
ty. According to the article, the 
unit cost about $30... . Steve 


Bar-Code Reader for 
Popular Computers 


Dear Steve, 
Do you know where [ can 
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buy an i ive (less than 
$225) bar-code reader that Í 
can use with my Osborne 1? 
Rich Weiss 

Fullerton, CA 


1am not aware of a bar-code 
reader made exclusively for the 
Osborne 1, but Hewlett-Packard 
makes a Digital Wand, called the 
Model HEDS-3000. It sells for 
around $100 and can be inter- 
faced to any computer. 

An article describing the con- 
struction and interfacing of such 
a unit appeared in the November 
1981 BYTE ("Build a Bar-Code 
Scanner Inexpensively" by 
Bradley W. Bennett, page 62). In 
addition, a BYTE Book, Bar 
Code Loader by Ken Budnick, 
contains general bar-code loader 
algorithms with detailed assem- 
blies for the 6800, 6502, and 
8080 processors. Best of all, the 
book is only $2... . Steve 


Electronic Office 
Messenger 


Dear Steve, 

I have a pet project that is 
an outgrowth of certain com- 
munications inefficiencies in 
my commercial real estate 
brokerage office. I find it dif- 
ficult and annoying to put 
one telephone call on hold 
while | find out who is call- 
ing on another line, This is 
true for each of the ten asso- 
ciates here. Audible signaling 
in newer Bell equipment isn't 
helping. 

I would like to build a sys- 
tem, not involving video-dis- 
play terminals, to display in- 
formation at our desks re- 
garding who is calling or in 
the lobby to visit us, as keyed 
in by our secretary. 'To mini- 
mize the inconvenience of 
wiring up our suite of offices, 
I would like to send the in- 
formation over the AC line, 
in a manner similar to the 
BSR light-switching system 
available for about $100. 
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If this goes together and is 
well received in my company, 
I would like to sell systems to 
other companies as a sub- 
sidiary activity, and could 
capitalize such a subsidiary 
with $50,000 or so. Therefore 
I have sent in a patent pre- 
liminary application to see if 
anything in this system idea 
is novel enough to protect. 

My hobbyist activities have 
been on the level of building 
Heathkits. I would appreciate 
any direction you might be 
able to provide in this matter, 
J. Ross Millie 
Dallas, TX 


Your pet project of a com- 
munications device between a 
secretary and multiple associates 
is bath novel and practical, The 
following comments are offered 
for your considemtion: The use 
of an alphanumeric keypad by 
the secretary is perhaps the 
simplest and most conventent 
means for data transmission. A 
switching device could be wired 
into the keyboard to send the 
data to the proper associate. 

The idea of sending data 
through the AC power lines is 
definitely feasible (for some 
ideas, see this month's Circuit 
Cellar, “Build a Powerline 
Carrier-Current Modem," on 
page 36 ) but in a large building, 
one must be sure that all of the 
offices are supplied from a com- 
mon power transformer, Other- 
wise the signal will not be re- 
ceived at the other end. The 
readout can be virtually any 
device, and function keys could 
be added for return messages. In 
short, your idea can be easily ac- 
complished with same custom 
hardware. 

My choice would be to invest 
in some 9-inch video terminals 
and have one on each desk. They 
can be hard-wired together or 
connected via signals through 
the power line, These new ter- 
minds are not very expensive 
and are very chic and proper on 
an executive's desk in this day 
and age, Also, they can serae as 
terminals for electronic mail, 


Stock market quotes, or whatever 
data your company may require. 

With the increased usage of 
computers in the office, a small 
investment now will pay off very 
quickly and will allow easy ex- 
pansion to more sophisticated 
systems. . . . Steve 


FFTs on Home 
Computers 


Dear Steve, 

I would like to know how 
to analyze audio signals us- 
ing FFT (fast Fourier trans- 
form) programs. I arn also in- 
terested in phase shift, group 
delay, and similar concepts. 
Keith Russell 
Pullman, WA 


An excellent article on the 
theory and applications of fast 
Fourier transforms appeared in 
the December 1978 BYTE. {See 
“Fast Fourier Transforms on 
Your Home Computer” by W, D. 
Stanley and S. [, Peterson, page 
M.) In addition, a BASIC pro- 
gram for the spectral analysis of 
an input signal was included in 
the article. . . . Steve 


Reformatting PDP/11 


Dear Steve, 

Do you know of any way 
that a microcomputer run- 
ning the CP/M operating sys- 
tem can access floppy disks 
intended for a DEC (Digital 
Equipment Corporation) 
PDP/11 running the RTII 
operating system? I guess 
there are several levels to 
consider: the first might 
simply be the capability of 
reading disk data files; the 
second might be to read 
high-level language source 
programs and either run 
them, modify them to run, or 
just make them available for 
editing. Another consider- 
ation and probably most 
useful (ie, hardest) would 
be a capability to use Z80 


machine-language programs 
either by translating them or 
emulating a CP/M machine. 
Thank you for your help. 
Barbara Olsen 
Belchertown, MA 


I know of two programs, called 
Reformatter, that will allow 
reading and writing IBM 39- 
or DEC RF-11-formatted disks on 
a CP/M system. They feature 
bidirectional data transfer and 
full directory manipulation. The 
programs can be obtained from 
Microtech Exports Inc., Suite 2, 
467 Hamilton Ave., Palo Alto, 
CA 94301, (415) 324-9114. Each 
program costs $249 and is avail- 
able from stock. . . , Steve 


BASIC Input Control 


Dear Steve, 

| recenty purchased a 
Sinclair ZXB1, and I find its 
features to be surprisingly 
numerous. I realize that the 
computer is very limited, but 
I don't know much about 
electronics, so I really don't 
know how limited it is. 

I have been trying to write 
some game programs, but 
my efforts have been stymied 
by the fact that I can't figure 
out a way to keep from 
breaking the run of the pro- 
gram while still allowing in- 
put from the keyboard. I 
have been told that it requires 
a PEEK statement; however, 
I have found no listing in the 
programming guide that tells 
me how to do this. Where 
can I find this information? 
Bruce Ward 
Noblesville, IN 


On page 92 of your Sinclair 
ZX81 BASIC Programming 
Manual, you'll find the func- 
tion INKEYS. This function 
reads the keyboard and can be in- 
serted in your game program to 
give you the input control that 
you need. (See listing 1.) 

By inserting such a routine in 
your program and having your 


program loop by every few in- 


Listing 1: An example of the function INKEY$ in ZX81 BASIC. 


100 LET AŞ = INKEY$ 


105 REM PRESS T TO TURN OBIECT ON SCREEN 


110 IF A$ 2 "T" THEN GOTO 200 


115 REM PRESS S TO STOP OBJECT ON SCREEN 


120 IF A$ 2 "S" THEN GOTO 300 


¢ 


200 TURN ROUTINE 


300 STOP ROUTINE 
ETC 
structions, you can monitor the 


keyboard for instant input to 
change the action. . . . Steve 


Two In the Hand 


Dear Steve, 

I awn a TRS-80 Model I 
and would like to buy the 
documentation to Visicalc. 
What books would you sug- 
gest? Also, I want to buy a 
second floppy-disk drive. 
Should I buy a 40-track unit 
when all of my disks have 
been formatted on a 35-track 
drive? 

Ian Buda 
Flushing, NY 


An excellent book for Visicalc 
documentation is The Power of 
Visicale, by Robert Williams and 
Bruce Taylor (Management In- 
formation Source, 1626 North 
Vancouver Ave., Portland, OR 
97227). 

A 40-track unit will work fine 
with 35-track formatted disks. 
The 40-track unit will simply 
have five extra tracks. The disk- 
controller hardware and/or soft- 
ware controls the head position 
of the disk, so you will not 
automatically gain additional 
storage when you plug in the 
new drive... . Steve 


Inexpensive Home- 
brew Terminals 


Dear Steve, 


[ am trying to put together 
an inexpensive terminal to 


use a loca) university's com- 
puter from my home. My 
target expense is $200. After 
reading your articles on the 
Comm-80 ("VO Expansion 
for the TRS-80/" June 1980 
BYTE, page 42) and "A Build- 
It-Yourself Modem for Under 
$50" (August 1980 BYTE, 
page 22), I've come up with 
a few ideas: 

Get the Sinclair ZX81, build 
the appropriate serial inter- 
face and modem; or I can get 
an RCA 606 serial keyboard 
and build the required video 
interface and modem. 

I would appreciate it if you 
could provide me with some 
better sources for my project. 
Bill Chau 
San Francisco, CA 


Your goal of an under-$200 
terminal can be achieved in 
several ways. The use of the 
Sinclair ZX81 with a modem 
and serial interface is an excellent 
idea and offers the ability to add 
“smart terminal” capability if it 
becomes necessary. It appears to 
be the easiest to construct and 
debug, 

The RCA 606 serial keyboard 
with modem and video interface 
will also achieve your goal but 
requires more building and 
debugging time. Your time and 
available test equipment may 
figure in your deciston. 

In my February 1983 Circuit 
Cellar article, 1 described a low- 
cost terminal for use with the Z8 
microcomputer. (See “Build a 


Handheld LCD Terminal,” page 
54.) It featured a one-line LCD 
display and should fall within 
your $200 limit if you are frugal, 
lam not certain, however, if the 
small display is acceptable for 
your needs. 

You may also want to consider 
the Skul-Tek terminal kit. It is a 
circuit board that, when assem- 
bled, provides all the electronics 
for an 80-line by 24-chamcter 
video terminal. It is available for 


$179 from Romac Computer 
Equipment, 240 West Market 
St., POB 589, Somonauk, IL 
60552, One drawback is that 
you would still need to buy a 
video monitor, so the total may 
be beyond your budget. John Beli 
Engineering sells a similar unit 
that costs $199.95 assembled and 
fested. Contact John Bell 
Engineering Inc., 1014 Center 
St., San Carlos, CA 94070, (415) 
592-8411. . . . Steve 


in "Ask BYTE,” Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received each | 
month will be answered and published. Da you have a nagging 


problem? Send your inquiry to: 


Ask BYTE 

clo Steve Clarcia 

POB 582 

Glastonbury CT 06033 


If you are a subscriber to The Source, chat with Steve [TCE317) 
directly. Due to the high volume of inquiries, persona! replies can- 
not be given. Be sure to inciude “Ask BYTE" in the address. 


BYTEK's SECOND GENERATION 
UNIVERSAL (E)PROM 
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S15-R 
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intellec, Textronix and Motorola. 


s EPROMS, (2708 - 27256) 


Gang option - programs eight at once. 


eRemote control standard. 


FUNCTIONS: 
DISPLAY DEVICE DATA LOAD DATA 


EDIT RAM DATA 
DEVICE PROGRAM 
TYPE SELECTION 


CRC-RAM 


PROGRAMS 
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DEVICE TYPES 


COMPARE FIELDS 
FILL MEMORY FIELD 
BLOCK MOVE 


DIAGNOSTICS 


BIVITICIK] COMPUTER SYSTEMS cone ) 
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Circle 57 on inquiry card. 


4089 S. Rogers Circle #7 Boca Raton, FL 33431 (305) 272-2051 
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Clubs and Newsletters 


Fortune 
In the Bay Area 


À nonprofit users group 
for owners of the Fortune 
32:16 computer (/fug) meets 
regularly in the San Francisco 
Bay Area and produces a 
newsletter entitled Fortune 
Users Group. New members 
are welcome. For further 
details, ‘write to Ned 
Hamilton, (/fug), POB 1501, 
Lafayette, CA 94549, or call 
(415) 283-1885. 


Apple Ill 
Users Group 


Adam's Apple, a nonprofit 
organization for Apple III 
users, offers a free first-year 
membership and graphic 
software to all Apple III 
owners. For information, 
send a large self-addressed, 
stamped envelope to David 
Adams, Adam's Apple III, 
POB 3151, Redwood City, CA 
94064. 


Northern VA 
Atari Users 


NOVATARI, an Atari users 
group in Northern Virginia, 
meets on the second Sun- 
day of the month in Chan- 
tilly, Virginia. Members have 
access to a program library of 
disks and tapes. Annual 
dues are $15 and include a 
subscription to the news- 
letter, Current Notes, The 
newsletter is available to non- 
members for $12 a year (12 
issues). For more details, 
contact Tim Kilby, NOVATART 
Users Group, Rt. 1, Box 
288-B, Sperryville, VA 22740. 


Newsletter Focuses 
on Home Control 


The Microcomputer Home 
Control Newsletter is a quarter- 
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ly publication that covers 
hardware and software appli- 
cations for home control: 
telecommunications, securi- 
ty, monitoring utilities, and 
evaluations of new products. 
It costs $9.97 a year. For infor- 
mation, write to Russ 
Eberhart, POB 797, Colum- 
bia, MD 21044. 


Overseas 
Communication 


The Japan Microcomputer 
Club in Tokyo welcomes 
new members, user group 
information, and newsletters 
from microcomputer users 
groups from around the 
world. For details, contact 
Keigo Aono, japan 
Microcomputer Club, Room 
313, 3-5-8 Shibakoen, Minato- 
Ku, Tokyo 105, Japan, tel.: 
03-438-1869 or Telex: CICC 
J27544. 


Amarillo Apples 


Apple Information and 
Data Exchange (AIDE), an af- 
filiate of the International Ap- 
ple Corps (IAC), meets on 
the second Thursday of each 
month at 7 p.m. at Amarillo 
College in Amarillo, Texas. 
AIDE maintains a software 
library and a cooperative 
bulletin board that is open to 
local clubs, (806) 374-9711. 
Annual dues are $15 and in- 
clude a subscription to a 
bimonthly newsletter. Ex- 
changes are welcome. For 
further information, contact 
Ronald Jones, AIDE, POB 
30878, Amarillo, TX 79120, or 
call (806) 352-7934. 


Ventura County, 
California 


The Cabrilio Computer 


Club (formerly the Ventura 
County TRS-80 Computer 


Club} produces a monthly 
newsletter, Micro Info Ex- 
change, and supports a 
bulletin-board service, called 
the Data Express, that has 
mote than 40 programs. The 
club meets monthly and 
sponsors a 24-hour dedicated 
phone line and occasional 
swapmeets, For details, write 
ta Glenn Bennett, Cabrillo 
Computer Club of Ventura 
County POB 3032, 
Camarillo, CA 93011. 


Meet [n the 
Southeast of 
Michigan 


General meetings of the 
South Eastern Michigan 
Computer Organization 
(SEMCO) are held each 
month. SEMCO is a non- 
profit organization and 
charter member of the Mid- 
west Affiliation of Computer 
Clubs (MACC). À $10 annual 
membership entitles you to a 
subscription to SEMCO's 
newsletter, Data Bus. News- 
letter exchanges are welcome. 
All correspondence relative 
to SEMCO may be addressed 
to SEMCO, POB 02426, De- 
troit, MI 48202; inquiries 
about the newsletter should 
be addressed to Data Bus, 
Frank Voss, POB 43, Wyan- 
dotte, MI 48192. 


Computerists 
Meet In San Diego 


Anyone interested in com- 
puting is welcome to attend 
the monthly meetings of the 
San Diego Computer Society. 
The club maintains a com- 
munity bulletin-board system 
for use by members and pro- 
duces a monthly newsletter, 
Personal Systems. Annual 
membership costs $15 in the 
U.5., $25 overseas, and in- 


cludes a subscription to the 
newsletter, For further infor- 
mation, write to the San 
Diego Computer Society, 
POB 81537, San Diego, CA 
9213B. 


international 
Sclence Exchange 


The Scientific Microcom- 
puting Association at the 
University of Lyon in France 
welcomes any scientific com- 
puter users, particularly Ap- 
ple users. Scientists are en- 
couraged to exchange infor- 
mation about scientific 
calculations, graphics, 
languages, computer com- 
munications, and ex- 
periments. For information, 
contact Dr. Yves Boudeville, 
IRC-CNRS, 2 Avenue Albert 
Einstein, 69626 Villeurbanne, 
Cedex, France. 


Hardcore Computing 
in the Northwest 


Hardcore Computing, a 
newsletter produced every 
month by Softkey Publish- 
ing, contains software 
reviews, technical notes, and 
programs. Subscriptions are 
$20 in the U.S., $29 in 
Canada; foreign rates vary. 
Sample copies are available 
for $5 in the U.S. and $8 
elsewhere. For details, write 
to Hardcore Computing, Soft- 
key Publishing, POB 44549, 
Tacoma, WA 9B444, or call 
(206) 581-6038. 


Educators: Save Time 


The Digest of Software 
Reviews: Education is a quar- 
terly journal containing 
abstracts of selected, indexed 
reviews on educational soft- 
ware packages. Annual sub- 
scriptions are $43.95; dis- 
counts are available for 
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schools, colleges, and educa- 
tors, For information, contact 
The Digest of Software Reviews: 
Education, School and Home 
Courseware Ine., Suite C, 
1341 Bulldog Lane, Fresno, 
CA 93710, or call (209) 
227-4341. 


For Elementary 
and High Schools 


The National Educational 
Computer Library (NECOL) 
is a nonprofit educational 
organization dedicated to 
assisting schools nationwide 
in meeting computer needs. 
The organization produces 
the National Educational Com- 
puter Review five times a year. 
For further details, write to 
the National Educational 
Computer Library, POB 293, 
New Milford, CT 06776, or 
call (203) 354-7760. 


CPUP News 
from ETUG 


The ET-3400 Users Group 
(ETUG) is a nonprofit, in- 
dependent source of infor- 
mation about the Heath 
Company ET/ETA-3400 
microprocessor trainer, Both 
new and experienced com- 
puter users are invited to 
become members. Dues are 
$16 in the L.S. and Canada 
and $22 elsewhere. Member- 
ship entitles you to receive 
the quarterly newsletter, 
CPUP News, Submitted ar- 
ticles and newsletter ex- 


changes are welcome. Write 


to ETUG, 11231 Oak St., Bl 
Monte, CA 91731. 


ETUG Chapter 
In Los Angeles 


Owners of the Heath Com- 
pany ET/ETA-3400, who live 
in southern California, can 
attend monthly meetings of 
the Los Angeles Chapter of 
the ET-3400 Users Group 


(LAETUG) at the Heathkit 
Electronic Center, 2309 South 
Flower, Los Angeles, CA 
90007. For further informa- 
tion, call Gilbert Murillo at 
(213) 749-0261. 


Electronic 
Business Bonus 


Computer Comps provides 
programs and information 
for real-estate professionals, 
appraisers, investors, syn- 
dicators, brokers, managers, 
and attorneys. The $20 an- 
nual membership fee in- 
cludes a newsletter access to 
a database, electronic mail, 
Telex services, and group 
purchase discounts. For 
details, call Jim Clyde at (914) 
358-2335 or 358-7102 (com- 
puter), or write Computer 
Comps, 48 Burd St., Nyack, 
NY 10960. 


Atari Group on 
North Shore 


Owners and users of the 
Atari 400/800 personal home 
computer are welcome to 
join a group on the Massa- 
chusetts North Shore. Users 
exchange information on get- 
ting the most from their 
Atari. For details, send à self- 
addressed, stamped enve- 
lope ta the North Shore Atari 
Computer Users Group, 
POB 2052, West Peabody, 
MA 01960, or call Joseph 
Birkner at (617) 535-3749. 


Informed 
Apple Users 


The Central lll Apple Users 
Group (CIA) meets on the 
second Tuesday of each 
month at 6:30 p.m. in the 
Peoria Public Library in 
Peoria, Illinois, to discuss 
Apple-related topics. A 
newsletter, the CIA Informer, 
is produced and newsletter 
exchanges are welcome, For 


details, contact the Central NI 
Apple Users Group, POB 
1462, Peoria, TL 61602. 


GTE Telenet Reports 


The GTE Telenet Report is a 
monthly tabloid produced by 
GTE Telenet Communica- 
tions Corporation that con- 
tams national and interna- 
tional news on communica- 
tions. For details, write to the 
GTE Telenet Communica- 
tions Corp., 8229 Boone 
Blvd., Vienna, VA 22180. 


Big K, Little k 


Little k is a bimonthly 
newsletter produced by 
Poundfoolish Publications for 
pocket-computer users. It in- 
cludes reviews of tested pro- 
grams, software, and infor- 
mation for program authors. 
A sample issue is $1,50; an 
annual subscription is $12. 
For information, write to Lit- 
tle k, POB 75, Dubuque, IA 
52001. 


If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 


Atari Users Meet in 
West Valley 


The West Valley Atari Users 
Group (WVAUG) welcomes 
users of Atari computers. 
Separate monthly meetings 
are held for both experi- 
enced and novice users. 
Membership dues are $12 a 
year, which includes a 
monthly newsletter, access to 
the disk library maintained by 
the club, and discounts on 
purchases. For details, con- 
tact Larry Stemke, WVAUG, 
19400 Lemay St., Reseda, CA 
91335. 


Long Islanders Meet 


An IBM Personal Com- 


puter users subgroup of the 
Long Island Computer Asso- 
ciation (IBM PC LICA) meets 
on the second Friday of every 
month on the campus of the 
New York Institute of Tech- 
nology, Commack, New 
York, in room 10. For details, 
contact Marvin Friefeld, 3 
Lyndron Ave., Smithtown, 
NY 11787, or call (516) 
724-0574 between 5 and 10 
p.m. weekdays. 


newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, MH 03449. Overseas groups are encouraged to par- 


ticipate. Please allow at least three months for your announce- 
ment to appear. 


BYTE's Bits 


TI to Service 
Tymshare Equipment 


in mid-March, Tymshare 
entered an agreement with 
Texas Instruments whereby 
TI will handle maintenance 
calls and equipment repairs 
for users of Tymshare-sup- 
plied equipment. For repair 
work, users can call (800) 
231-3128, or in Texas, (800) 
572-3300, 24 hours a day, 7 
days a week. Because Tym- 
share supplies its customers 


with computer hardware 
from a variety of manufac- 
turers, this single-source 
maintenance service frees 
users from having to locate 
several different companies 
when problems arise. 

Tymshare is an interna- 
tional telecommunications 
and information-manage- 
ment company. (Corporate 
headquarters are located at 
20705 Valley Green Dr., 
Cupertina, CA 95014, (408) 
446-6000. E 
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Apple 


Alcor Pascal, a compiled 
language. This implementa- 
tion of the Pascal language 
requires that programs be 
translated to an object for- 
mat. It includes guides, a 
tutorial, and a master index. 
For the Apple II with CP/M; 
floppy disk, $199. Alcor 
Systems, 800 West Garland 
Ave. #204, Garland, TX 
75040. 


The Bank Street Writer, a 
children's word-processing 
program, This classroom- 
oriented program makes it 
easier to type, revise, store, 
retrieve, and print text, Three 
disks are included with docu- 
mentation, a teacher's refer- 
ence guide, and a section for 
students. For the Apple I] and 
IIe; floppy disk, $95. Scholas- 
tic Inc., 730 Broadway, New 
York, NY 10003. 


Boa, an arcade-type game. 
Recover the jewel of your 
king hidden in mazelike 
caverns using high-resolution 
graphics, sound effects, and a 
continuous musical score. For 
the Apple II; floppy disk, 
$29.95. Micro Magic, Suite 
C, 908 Memorial Parkway 
NW, Huntsville, AL 35801. 


Chargen V1.0, a character- 
generator program for televi- 
sion production. Ít includes a 
production display program 
and an automatic display 
program for bulletin-board 
type applications. For the 
Apple II; floppy disk, $125. 
Boston Media Consultants, 
19 Damon Rd., Scituate, MA 
02066. 


College Directions, a pro- 
gram that helps college- 
bound individuals choose 
from 1300 four-year colleges 
and universities based on in- 
dividual interests and college 
assessments, For the Apple I] 


492 August 1983 © BYTE Publications inc 


and Il Plus; floppy disk, 
$250. Systems Design Associ- 
ates Inc., 723 Kanwha Blvd. 
E, Charleston, WV 25301. 


The Dark Crystal, a fantasy- 
adventure game in which you 
journey through a make-be- 
lieve land. Using the com- 
puter as your hands, feet, 
eyes, and ears you must re- 
store a shard of the crystal to 
its place and solve a series of 
puzzles, For the Apple II and 
ll Plus; floppy disk, $39.95. 
Sierra/On-Line Inc, 36575 
Mudge Ranch Rd., Coarse- 
gold, CA 93614. 


File-Fax 2.0, a database-man- 
agement program that in- 
cludes user-friendly applica- 
tions such as inventory con- 
trol, customer files, mailing 
lists, purchase records, and 
more, For the Apple I1 and II 
Plus; floppy disk, $149. 
TMQ Software Inc., 82 Fox 
Hill Dr., Buffalo Grove, IL 
60090. 


Financial Facts, a series of 
tools that instantly computes 
the majority of data needed 
in personal and small-busi- 
ness Financial management. It 
contains 20 programs includ- 
ing up-to-date depreciation 
methods. For the Apple Il 
and Il Plus; floppy disk, 
$59.95. Howard W. Sams & 
Co. Inc., 4300 West 62nd St., 
Indianapolis, IN 46268. 


Krel's College Board SAT 
Preparation Series, an educa- 
Honal-testing program, Pre- 
pare students for high school 
SAT exams by diagnosing 
skill areas and planning drill 
and practice in the areas 
where the student needs it 
most. For the Apple II; flop- 
py disk, $299.95. Krel) Soft- 
ware Corp., 1320 Stony 
Brook Rd., Stony Brook, NY 
11790. 


The Latin Hangman, an edu- 
cational game. This variation 


Software Received 


on the Hangman game teach- 
es Latin words and terminol- 
ogy. For the Apple II; floppy 
disk, $29.95. George Earl, 
1302 South General Mc- 
Mullen, San Antonio, TX 
78237. 


Math Blaster, an educational 
program that develops basic 
mathematical skills in stu- 
dents ages 6 through 12. It 
contains 600 problems in 
math functions, fractions, 
and percents as well as an 
editor and an arcade game. 
For the Apple II, I] Plus, and 
lle; floppy disk, $49,95. 
Davidson and Associates, 
6069 Groveoak Place #14, 
Rancho Palos Verdes, CA 
90274. 


The Missing Ring, an arcade- 
type game. Many have 
searched for the  wizard's 
ancient ring and lived to re- 
gret it. Find your way 
through a maze, solve the 
mystery, and claim the Miss- 
ing Ring. For the Apple I]; 
floppy disk, $29.95. Data- 
most Inc., 8943 Fullbright 
Ave., Chatsworth, CA 
91311. 


Money Tool, a money-man- 
agement program that pro- 
vides a complete report of 
your spending pattern. It 
allows allocation of funds for 
fixed expenses, semi-fixed 
costs, and determines how 
much is left for discretionary 
purchases. For the Apple II 
Plus; floppy disk, $59.95. 
Howard W. Sams & Co. Inc, 
(see address above). 


Music Games, a package of 
twelve colorful games useful 
in mastering the art of music 
by training students of all 
ages to recognize musical 
notes and rhythms both vis- 
ually and audibly. For the 
Apple II Plus; floppy disk, 
$39.95. Howard W. Sams & 
Co. Inc. (see address above). 


The Pascal Toolkit, a utility 
package that contains a char- 
acter generator, an image- 


creation utility, DOS-to- 
Pascal conversion in both 
text and pictures, and a new 
library unit called Grafix- 
stuff. For the Apple II, II 
Plus, and Ile; floppy disk, 
$24.95. Wize Buys, POB 
1588, Orem, UT 84057. 


Pinball Paradise, four pin- 
ball-simulation games. For 
the Apple; floppy disk, 
$24.95. Golden Knight Soft- 
ware, 11 Lark Lane, Hunting- 
ton, CT 06484. 


Pinball Paradise Il, four dif- 
ferent pinball-simulation 
games, For the Apple; floppy 
disk, $24.95. Golden Knight 
Software (see address above). 


SAUCE, this high-level pro- 
gramming language allows 
you to run applications that 
result in increased productivi- 
ty. For the Apple II Plus and 
lle; floppy disk, $400, Sonora 
Enterprises, POB 4841, Albu- 
querque, NM 87196. 


Scoreboard. A program that 
records and displays game 
scores in large graphic char- 
acters on the screen. It can 
display up to eight names of 
players who are tied or win- 
ning. For the Apple II Plus 
and Ile; floppy disk, $17.95. 
Rosecom Computer Prod- 
ucts, 604 East Arcadia, 
Peoria, IL 61603. 


Spectre, an arcade-type 
game. While you're lost in 
outer space, the Questers, the 
most vicious life form in the 
universe, are swarming 
through space ports seeking 
to destroy you. Think and 
act quickly if you hope to 
survive. For the Apple II or Il 
Plus; floppy disk, $29.95. 
Datamost (see address 
above). 


Star Maze, an arcade-type 
game in which you must find 


the 9 power jewels in each of 
16 levels of the maze and 
return them to your mother- 
ship. Avoid or destroy alien 
ships with bullets or a limited 
supply of antimatter bombs, 
For the Apple II; floppy disk, 
$34.95. Sir-tech Software 
inc., 6 Main St., Ogdens- 
burg, NY 13669. 


db cem GC HE EU AS 
Atari 


A.E., an arcade-type game. 
Squadrons of menacing sting 
rays are attacking you and 
eluding your missiles. You 
will be doomed unless you 
can chase them into outer 
space, Requires a joystick. 
For the Atari 400/800: floppy 
disk, $34.95, Broderbund 
Software Ine., 1938 Fourth 
St., San Rafael, CA 94901. 


Crisis Mountain, an arcade- 
type game. Your mission is to 
defuse bombs planted by ter- 
rorists in the treacherous 
caverns of an active volcano. 
To reach them you must go 
through a maze avoiding 
boulders, tunnels, lava, and a 
radioactive bat, Requires a 
joystick. For the Atari 
400/800; Happy disk, $34.95. 
Synergistic Software, Suite 
201, 830 North Riverside Dr., 
Renton, WA 98055. 


G.l, Joe Cobra Strike, an 
arcade-type game, The head- 
quarters of the Special Mis- 
sion Forces is under siege by 
the archenemy, Cobra, an 
evil organization determined 
to take over the world. To 
defend the camp, you must 
destroy the cobra. For the 
Atari 2600; cartridge, 530. 
Parker Brothers, 50 Dunham 
Rd., Beverly, MA 01915. 


No Escape, an arcade-type 
game. Jason has taken the 
Golden Fleece and angered 
the gods of Olympus, Im- 
prisoned in the Temple of 
Aphrodite and armed with 
stones and magic hicks, 
Jason must fight frenzied 


Furies. For the Atari 2600; 
cartridge, $29.95. Imagic, 981 
University Ave., Los Gatos, 
CA 95030. 


Repton, an arcade-type 
game. As you take over the 
controls of the Star Fighter 
Armageddon, the Quarriors 
are attacking Repton, Stop 
them using your laser gun, 
nuke bombs, radar screen, 
and energy shield. For the 
Atari 800 and 1200; floppy 
disk, $39.95, Sirius Software 
Inc., 10364 Rockingham Dr., 
Sacramento, CA 95827. 


Sky Blazer, an arcade-type 
game. You'll need the WWIII 
jet to clear away radar sta- 
tions, avoid supersonic 
tanks, find and destroy ICBM 
installations, and escape mis- 
siles as you make your final 
bomb run on the Bungeling 
Empire headquarters. Re- 
quires a joystick. For the 
Atari 400/800; floppy disk, 
$31.95. Broderbund Software 
Inc. (see address above). 


Sky Skipper, an arcade-type 
game. The sky's the limit for 
young players as they control 
a dive-bombing plane on a 
daredevil rescue mission. 
Pilots come to the aid of help- 
less kittens, turtles, ducks, 
and rabbits held captive by 
gorillas, For the Atari 2600; 
cartridge, $30. Parker 
Brothers (see address above). 


Strawberry Shortcake, an 
arcade-type game for ages 4 
to 7. The Purple Pieman cast 
an evil spell on Strawberry 
Shortcake and all her friends. 
Now everyone has a bady 
that's all mixed up. See if you 
can put Strawberryland char- 
acters back together again. 
For the Atari 2600; cartridge, 
$30. Parker Brothers (see ad- 
dress above). 


Telengard, an arcade-type 
game. You control a charac- 
ter who must descend to the 
depths of Telengard and bat- 
tle monsters. Gain strength 


by finding enchanted items. 
Six levels of play. For the 
Atari 800; cassette, $23, The 
Avalon Hill Game Co., 4517 
Harford Rd., Baltimore, MD 
21214. 


Commodore | 


Bartender? Friend, a bar- 
recipe guide and liquor term- 
definer program. This auto- 
mated program contains hun- 
dreds of recipes and bar 
terms. For the Commodore 
64; cassette, $9.95, Raymond 
L. Reynolds, 384 Hyacinth 
St,, Fall River, MA 02720. 


PracHcalc, an electronic- 
spreadsheet program that lets 
you perform bookkeeping 
operations, several mathe- 
matical functions, and pro- 
jections. You can enter titles 
and numerical data into rows 
and columns. For the Com- 
modore VIC-20; cassette, 
$39.95. Micro Software Inter- 
national Inc,, 50 Teed Dr., 
Randolph, MA 02368. 


Programmable Characters 
Package. With these three 
programs, Single-Edit, Multi- 
Edit, and Data Generator, 
programmable characters can 
be designed either singly or in 
up to 5 by 5 blocks. Requires 
a joystick, For the Com- 
modore VIC-20; cassette, 
$14.95. Sunshine Software, 
POB 473, Portage, MI 49081. 


Telengard, an arcade-type 
game (see description under 
Atari), For the Commodore 
64 and PET 2001; cassette, 
$23. The Avalon Hill Game 
Co., 4517 Harford Rd., 
Baltimore, MD 21214. 


IBM 
Personal Computer 


Cross Reference Utility, a 
programming aid that pro- 
vides the BASIC programmer 
with a complete reference list- 
ing of variables within a 


BASIC program. You can re- 
view, analyze, and modify 
the program to maximum 
capability. For the IBM Per- 
sonal Computer; floppy disk, 
$29.95. Prentice-Hall Soft- 
ware Inc., Route 9W, Engle- 
wood Cliffs, NJ 07632. 


Night Mission Pinball, a 
simulated pinball game in 
which your plane is in a 
World War II night bombing 
run. Use up to four balls and 
flippers to score in a playfield 
with five bumpers, seven tar- 
gets, nine rollovers, and two 
spinners. For the IBM Per- 
sonal Computer; Hoppy disk, 
$39.95. Sublogic Corp., 713 
Edgebrook Dr., Champaign, 
IL 61820. 


PL/I-86, an implementation 
of the PL/I language based on 
the ANSI General Purpose 
Subset, The package includes 
a reference manual, program- 
ming guide, and command 
summary. For the IBM Per- 
sonal Computer; floppy disk, 
$750. Digital Research, POB 
579, 160 Central Ave., 
Pacific Grove, CA 93950. 


Peachtext 5000, a package 
that combines word process- 
ing, financial planning, and 
simple database management 
features for a complete per- 
sonal-productivity system, It 
incorporates Random House 
Electronic Thesaurus, the 
Peachcale electronic spread- 
sheet, and more. For the IBM 
Personal Computer; floppy 
disk, $395, Peachtree Soft- 
ware Inc, 8th Floor, 3445 
Peachtree Rd, NE, Atlanta, 
GA 30326. 


Pie:Writer, a word-process- 
ing package that includes 
split-screen editing, full use of 
the keyboard, and custom- 
ized function-key support. 
This program can process 
two files at once and provides 
virtual-file storage. For the 
IBM Personal Computer; 
floppy disk, $199.95. Hayden 
Software Co., 600 Suffolk 
St., Lowell, MA 01853. 
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The Screen Generator, a 
screen-management program 
that provides a generalized 
method to design, build, and 
change screens in minutes for 
computer applications. It can 
be used to build screens "out- 
side" of the application 
because all screen informa- 
tion is stored and updated on 
libraries external to your pro- 
grams. For the IBM Personal 
Computer; floppy disk, $125. 
K & S Systems, POB 643, 
Drexel Hill, PA 19026. 


Smarferm/PC, a terminal- 
emulator program that lets 
your IBM Personal Computer 
function like a Digital Equip- 
ment Corporation VT100, 
VT101, VT102, or VTS2 ter- 
minal. it implements features 
such as setup mode, character 
attributes, line and character 
insert and delete, and full 
local printer support. For the 
IBM Personal Computer; 
floppy disk, $150. Persoft 
Inc., 2740 Ski Lane, Madi- 
son, WI 53713. 


Stock Portfolio Reporter, a 
program that gives investors 
current information on as 
many as 100 stock accounts. 
Market prices can be updated 
automatically from log-on to 
log-off using Dow Jones 
News/Retrieval. For the IBM 
Personal Computer; floppy 
disk, $179. Micro Investrnent 
Systems Inc., POB 8599, 
Atlanta, GA 30306. 


TRS-80 


Assignment: Europe, a trav- 
el-simulation game in which 
10 players receive different 
travel assignments and must 
find the most efficient way to 
complete them using different 
communications between 
various cities in Europe. For 
the TRS-80 Models I and I]; 
floppy disk, $24.75. Triangle 
Software, POB 58182, 
Raleigh, NC 27658. 
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Banking, an investing game 
in which you try to generate 
the largest amount of income 
through the use of competi- 
tive marketing, careful ex- 
pansion, and a well-chosen 
advertisement budget. For 
the TRS-80 Models 1 and IIl; 
floppy disk, $29.75. Triangle 
Software (see address above). 


Draw, a graphics and text 
program that lets you draw 
designs on the screen using 
cursor control keys, special 
commands, and automatic 
drawing routines, You can 
save displays on disk or in 
your own programs. For the 
TRS-80 Model I); floppy 
disk, $29.95. Lichen Soft- 
ware, 6603 North Lee St., 
Spokane, WA 99207, 


Fraction Math Quiz, a math- 
drill program that contains 
five levels of problems in 
fraction operations, Intuitive 
reasoning skills are encour- 
aged by the multiple-choice 
format for students ranging 
from elementary to high 
school, For the TRS-80 Color 
Computer, cassette, $14,95, 
Creative Technical Con- 
sultants, POB 652, Cedar 
Crest, NM 87008. 


Kwikdraw, a fast graphics 
and text program written in 
machine code that lets you 
move, duplicate, and erase 
your designs of figures 
and/or text, Save and load 
displays in BASIC, ASCII, or 
object codes. For the TRS-80 
Model Ill; floppy disk, 
$74.95. Lichen Software (see 
address above). 


Mu**sic, a musical program 
that uses four simultaneous 
notes without additional 
hardware. This program in- 
cludes two voices you select, 
tempo adjust, functional dis- 
play of note position, more 
than four octaves, reserve 
storage for 2000 notes, and 
direct play from the key- 
board. For the TRS-80 Color 
Computer; cassette, $19.95. 


Saffron Software, 5306 Birch 
Grove Dr., San Jose, CA 
95123. 


Propack, a machine-language 
package that gives you simple 
and foolproof access to your 
Profile files from a BASIC 
program. Assign a string ar- 
ray for each file to be used 
and address your files by 
logical record number or in- 
dex keys. For the TRS-80 
Model III; floppy disk, $75. 
Ihe Small Computer Co., 
Suite 1200, 230 West 4Ist St., 
New York, NY 10036. 


Prosort, a data-organizer 
program that sorts data into 
almost any order for print, 
inquiry, and Superscripsit 
selection operations, The 
program, for use with Profile 
II[4-, includes five print in- 
dexes and an inquiry index. 
For the TRS-80 Model III; 
floppy disk, $150. The Small 
Computer Co. (see address 
above). 


Telengard, an arcade-type 
game (see description under 
Atari), For the TRS-B0 
Models [ and ii]; cassette, 
$23, The Avalon Hill Game 
Co., 4517 Harford Rd., Balti- 
more, MD 21214, 


Other Computers 


Clip, a CP/M utilities pack- 
age that allows the user to 
store command files, edit 
lines and files, and use a 
built-in calculator program. 
It contains over 50 corm- 
marids. For CP/M-based sys- 
tems; floppy disk, $49.95. 
Thoughtware Inc., Suite 4, 
2450 East Speedway, Tucson, 
AZ 85719. 


HexPrintR, a utility program 
for Wordstar that allows you 
to take advantage of the full 
capabilities of your printer. 
You can send any number of 
any type of characters to 


your printer from any place 
in your text, For the Osborne 
1; floppy disk, $39. C.I. Soft- 
ware & Computer Products, 
1380 Garnet Ave., E149, San 
Diego, CA 92109. 


Hidden Palace. You assume 
the role of a treasure hunter 
trying to find a priceless vase 
amidst several dangers in an 
ancient jungle palace, For the 
Texas instruments 99/4A; 
cassette, $14.95. Innovative 
Data Co., 1041 Dan Kuyken- 
dall Cv, Memphis, TN 
38111, 


War Boats, a game in which 
you place your boats on a 10 
by 10 grid and try to guess 
the positions nf your oppo- 
nent's boats, Sink boats with 
shots that are displayed 
graphically on the screen. For 
the Timex/Sinclair 1000; cas- 
selte, $2.99. Computer 
Heroes, 1961 Dunn Rd., East 
Liverpool, OH 43920.8 


This is a fist of software 
| packages that have been 
received by BYTE Publications 
during the past month. The list 
is correct to the best of our 
knowledge, but it is not meant 
ta be a full description of the 
product or the forms in which 
the product is available. In 
particular, some packages may 
| be sold for several machines or 
| in both cassette and floppy- 
disk format; the product listed 
here is che version received by 

| BYTE Publications. 
This i$ an allirchusive list 
that makes no comment on the 
| quality or usefulness of the 
software listed. We regret that 
we cannot review every solt- 
| ware package we receive, In- 
| stead, this list is meant to be a 
monthiy acknawledgment of 
these packages and the conr 
panies that sent them. All soft- 
| ware received is considered to 
be on loan to BYTE and is 
returned to the manufacturer 
after a set period of time. Cont 
panies sending software pack- 


| ages should be sure to include 


tre Wt price of the packages 

and (where appropriate] the 
alternate forms in which they 
are available. 


Event Queue 


August 1983 


August 

Engineering Summer Confer- 
ences, Chrysler Center for 
Continuing Engineering Edu- 
cation, North Campus, Uni- 
versity of Michigan, Ann 
Arbor, Two of the seven 
courses offered this month 
are "Software Design Tech- 
niques and Ada” and "Opera- 
tions Research and the Man- 
agement Sciences: Methods 
and Tools." The fees are $600 
and $675, respectively. For 
course outlines and registra- 
tion details, contact Engineer- 
ing Summer Conferences, 200 
Chrysler Center, North Cam- 
pus, University of Michigan, 
Ann Arbor, MI 48109, (313) 
764-8490, 


August 

Unix Seminar, various sites 
throughout Canada. This 
three-day seminar serves as 
an introduction to the Unix 
operating system. It includes 
discussions of standard user- 
level programs and com- 
mands for file manipulation, 
word processing, and pro- 
gramming. The pros and cons 
of Unix for specific applica- 
tions and such application 
areas as database and real- 
time processing, data com- 
munication, and office auto- 
mation are explored. The fee 
is $645. For information, con- 
tact the Center for Advanced 
Professional Education Inc., 
11928 North Earlham, 
Orange, CA 92669, (714) 
633-9280. 


August-September 

How to Document a Com- 
puter System as It In Being 
Developed, various sites 
throughout the U.S, and 
Canada. This one-day work- 
shop presents a series of sim- 
ple procedures that can be 
followed in recording the 
results of each task performed 
during the development of 


a computer system. The fee is 
$155. Contact Technical 
Communications Associates, 
Suite 210, 1250 Oakmead 
Parkway, Sunnyvale, CA 
94086, (800) 277-3800, ext, 
977; in California, (800) 
792-0990, ext, 977. 


August-September 

Local Networks: Promise In- 
to Practice, various sites 
throughout the U.S, This 
two-day seminar will focus 
on the criteria for designing 
and choosing local networks 
and the experiences that users 
have had in selecting and in- 
stalling local networks. The 
fee is $595. Full details are 
available from Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. 


August-October 

Repair of Microcomputer- 
based Equipment, various 
sites throughout the U.S. and 
Canada. This lecture/labora- 
tory sequence is intended for 
field-service personnel,en- 
gineers, and technical writ- 
ers. The seminar describes 
general servicing practices 
that are applied to the subsys- 
tems of any microprocessor 
family. For further informa- 
tion, contact the Registrar, 
Testek Consultants Inc., 1000 
North Patton St,, Arlington 
Heights, IL 60004, (312) 
577-2134. 


August-Novernber 

Applying the New Tools for 
Profit and Cash Flow Plan- 
ning: Graphica and Personal 
Computers, various sites 
throughout the U.S. This 
two-day course is designed to 
help certified public accoun- 
tants improve and expand 
management advisory ser- 
vices by using new graphics 
tools to improve managers’ 
understanding and use of 
financial planning. A special 
type of graph designed for 
financial planning and de- 


cision making will be fea- 
tured. Fees range from $225 
to $295, For more informa- 
tion on the course, contact 
the Purcell Letter on Graphics 
for Management, POB 
06008, Columbus, OH 43206, 
(614) 444-6571. For a course 
schedule and registration de- 
tails, contact Matthew 
Malok, Amerícan Institute of 
Certified Public Accountants, 
1211 Avenue of the Amer- 
icas, New York, NY 10036, 
(212) 575-3848. 


August-December 

IEEE Conferences and 
Meetings, various sites 
around the world. The Insti- 
tute for Electrical and Elec- 
tronics Engineers (IEEE) 
sponsors conferences, meet- 
ings, and workshops cov- 
ering high-technology issues. 
For details, contact the [EEE 
Computer Society, Suite 300, 
1109 Spring St., Silver 
Spring, MD 20910, (301) 
589-8142. 


August-December 

Intensive Two-Day Seminars 
for Professional Develop- 
ment, Worcester Polytechnic 
Institute, Boston metropoli- 
tan area, and Hartford and 
Stamford, CT. Among the 
seminars being offered are 
"The Engineer as Manager,” 
"Inventory Control: Using 
Computers," and "Funda- 
mentals of Data Processing." 
For in-house seminar infor- 
mation, call Robert J, Hall at 
(617) 793-5574. For a seminar 
bulletin and registration in- 
formation, contact Ginny 
Bazarian, Office of Can- 
tinuing Education, Higgins 
House, Worcester Polytech- 
nic Institute, Worcester, MA 
01609, (617) 793-5517. 


August-December 

Systems Development Docu- 
mentation: Forms Method, 
various sites throughout the 
U.S. and Canada. This one- 
day seminar is designed for 


data-processing managers, 
project leaders, program- 
mers, and technical writers. 
Topics to be covered include 
system design documenta- 
tion, format and style puide- 
lines, and options for end- 
document publication, The 
course fee is $155, which in- 
cludes all materials. In-com- 
pany presentations are avail- 
able for groups of 10 or more. 
For details, contact Technical 
Communications Associates 
Inc., 1250 Oakmead Park- 
way #210, Sunnyvale, CA 
94086, (B00) 227-3800, ext. 
977; in California, (BOO) 
792-0990, ext. 977, or (408) 
737-2565. 


August 10-12 

Microcomputers and High 
Technology in Vocational 
Education Conference, Con- 
course Hotel, Madison, WI, 
Beginning and advanced 
classes on microcomputers, 
presentations on vocational 
education programs, and 
software exhibits will be fea- 
tured. For details, contact 
Judy Rodenstein or Roger 
Lambert, Vocational Studies 
Center, 964 Educational Sci- 
ences Building, University of 
Wisconsin, 1025 West John- 
son St., Madison, WI 53706, 
(608) 263-4367 or 263-2704. 


August 11-13 

Personal Computer Inter- 
facing and Scientific Instru- 
ment Automation, Williams- 
burg, VA. This workshop 
provides each participant 
with hands-on experience in 
wiring and testing interfaces. 
The fee is $395. Call or write 
Dr. Linda Leffel, C.E.C., Vir- 
ginia Polytechnic Institute 
and State University, Blacks- 


burg, VA 24061, (703} 
961-4848. 

August 15-17 

Small Computers in Criminal 


Justice Agencies, Cincinnati, 
OH. This conference is de- 
signed to help beginners un- 
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derstand and appreciate the 
use and application of micro- 
computers in crimina] justice 
agencies. The fee is $285, 
which includes luncheons, 
continuing education units, 
and materials. Contact Carol 
Strand, Anderson Publishing 
Co, 646 Main St, POB 
1576, Cincinnati, OH 45201, 
(800) 543-0883; in Ohio, 
(800) 582-7295. 


August 15-19 

Advanced C Topics Seminar, 
New York, NY. Practical 
topics for C programmers are 
covered in this course offered 
by Plum Hall Inc. Areas of 
interest include portability, 
efficiency, readability, de- 
bugging, packaging, and in- 
terfacing. For further details, 
contact Joan Hall, Plum Hail 
Inc., 1 Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770. 


August 15-19 

Managing People, Produc- 
tivity, Projects, Profitability, 
Worcester Polytechnic Insti- 
tute, Worcester, MA. This 
course covers the entire man- 
agement spectrum from com- 
munications and negotiating 
to controlling particular proj- 
ects, The fee is $975. Contact 
Kathy Shaw, Office of Con- 
tinuing Professional Educa- 
tion, Worcester Polytechic 
Institute, Worcester, MA 
01609, (617) 793-5517. 


August 16-17 

Polymer Materials for Elec- 
tronic Applications, Hyatt 
Rickey's Hotel, Palo Alto, 
CA. The fee for this short 
course is $395, For informa- 
tion, contact Continuing Ed- 
ucation in Engineering, De- 
partment 622N, University of 
California Extension, 2223 
Fulton St., Berkeley, CA 
94720, (415) 642-4151. 


August 16-19 

Landsat: Sensor Design & 
Operation, University of 
California, Santa Barbara. 
This course is intended for 
users of remote-sensor data, 
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including geographers, geo- 
logists, and engineers. It 
covers such topics as sensor 
requirements and user needs, 
sensor-design principles and 
tradeoffs, and multispectral- 
scanner and thematic-mapper 
operation. It’s cosponsored 
by the Santa Barbara Re- 
search Center and the Na- 
tional Oceanic and Atmo- 
spheric Administration. The 
fee is $450. For a brochure, 
contact J. Weisman, Univer- 
sity of California Extension, 
Santa Barbara, CA 93106, 
(805) 961-3697, 


Augus! 17-19 

SNA and Teleprocessing Ac- 
ceas Methods, Hyatt Re- 
gency, New Brunswick, NJ. 
This course traces the evolu- 
tion of data-communications 
software, Topic areas include 
host-control software re- 
quirements and SNA (system 
network architecture) con- 
cepts, protocols, and imple- 
mentations. The registration 
fee is $645. Full details are 
available from the Center for 
Advanced Professional Edu- 
cation, 11928 North Earlham, 
Orange, CA 92669, (714) 
633-9280, 


August 18-19 

Computer Literacy for Law- 
yers, Denver, CO. This semi- 
nar is intended to introduce 
attorneys to basic computer 
concepts and their applica- 
tion to the practice of law. 
Topics will include the speci- 
fic uses, costs, and benefits of 
using computers in legal prac- 
tice. The fee is $550, which 
Includes reference materials. 
Group discounts are avail- 
able. For further information, 
contact Kathryn Mann, Cen- 
ter for Legal Studies, 1926 
Arch St., Philadelphia, PA 
19103, (215) 732-6999. 


August 19-21 

The Second Annua) National 
Heath Users Group (HUG) 
Conference, Hyatt Regency 
O'Hare, Chicago, IL. A prod- 
ucts display and seminars on 


topics of interest to 
Heath/Zenith users will be 
featured. Contact HUG, Hill- 
top Rd., St. Joseph, MI 
49085, (616) 982-3463. 


August 20 

The First Annual Ham & 
Chip Flea Market, La Salle 
College, Philadelphia, PA. 
Computer software, hard- 
ware, ham radio, electronics, 
and sound equipment will be 
featured. Contact the Phila- 
delphia Area Computer Soti- 
ety, POB 1954, Philadelphia, 
PA 19105, (215) 951-1255. 


Augusi 22-26 

The Fourth World Congress 
on Medical Informatics- 
MEDINFO 83, RAI Interna- 
tional Congress and Exhibi- 
tion Centre, Amsterdam, The 
Netherlands, This event com- 
bines scientific, technical, 
and social programs. Ap- 
proximately 300 scientific 
papers will be presented on 
health and hospital systems, 
clinical laboratory systems, 
imaging, nursing applica- 
tions, and preventive and oc- 
cupational care. Demonstra- 
tions, product exhibits, film 
and video sessions, tours, 
workshops, and special-inter- 
est meetings will be held. The 
conference language will be 
English. Further details are 
available from the MEDINFO 
83 Congress Office, En- 
schedepad 41-43, NL-1324 
GB Almere-Stad, The 
Netherlands, 


August 22 

The Revolution in Telecom- 
munications Technologies: 
Integrating Telecommunica- 
Hons Into Corporate Strate- 
gy, Worcester, MA. This ex- 
ecutive briefing outlines 
specific ways to reduce com- 
munications costs and offers 
techniques for developing a 
basis of integration and plan- 
ning among various parties 
within an organization. The 
fee is $690, Information on 
in-house executive presenta- 
tions is available from Robert 


J. Hall at (517) 793-5574. For 
complete details, contact Ms. 
Ginny Bazarian, Office of 
Continuing Education, Wor- 
cester Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517, 


August 22-26 

The National Conference an 
Artificial Intelligence- 
AAAI-83, Washington Hil- 
ton Hotel, Washington, DC. 
This conference is sponsored 
by the American Association 
for Artificial Intelligence 
(AAAI), Displays of compu- 
ter hardware and software, 
formal] presentations, and the 
Fredkin Chess Prize Competi- 
tion highlight this conference. 
Contact Claudia Mazzetti, 
AAAI, 445 Burgess Dr., 
Mento Park, CA 94025, (415) 
328-3123. 


August 23 

The Revolution in Telecom- 
munications Technologies: 
Integrating Telecommunica- 
tions Into Corporate Strate- 
gy, New York, NY. For de- 
tails, see August 22. 


August 23-24 
Indycon 'B3, Convention 
Center, Indianapolis, IN. 
This conference and exhibi- 
tion features more than 35 
technical sessions and 300 ex- 
hibition booths devoted to 
microcomputers and elec- 
tronic components. Contact 
Indycon ‘83, POB 40312, In- 
dianapolis, IN 46260, (317) 
875-7711. 


August 24-26 

SNA and Teleprocessing 
Methods, Marriott Hotei, 
Portland, OR. For details, see 
August 17-19. 


August 25-26 

Fundamentals of Data Pro- 
cessing for the Non Data- 
Processing Executive, Wash- 
ington, DC. Major topics to 
be covered include computer 
technology, the functions of 
an information system, the 
development of applications 


software, and the costs and 
benefits of information sys- 
tems. This seminar is pre- 
sented by the Wharton 
School of the University of 
Pennsylvania. The fee is 
$795. In-house programs are 
available. For details, con- 
tact Wharton FDP Seminar, 
Registrar-Processing Center, 
30-30 Borden Ave, Long 
Island City, NY 12101, (212) 
492-9441. 


August 26-28 

Computers for Farm and 
Famíly, St. Paul, MN. This 
seminar and trade show, or- 
ganized by the Minnesota 
Agricultural Extension Ser- 
vice and The Farmer/Dakota 
Farmer magazine, will be 
held in conjunction with the 
Minnesota State Fair. Fea- 
tured will be exhibits, presen- 
tations, and educational ses- 
sions far experienced com- 
puter users and the novice 
farm and home computer 
user, Contact Sandra J. 
Becker, Office of Special Pro- 
grams-XY, 405 Coffey Hail, 
University of Minnesota, 
1420 Eckles Ave., St. Paul, 
MN 55108, (612) 373-0725. 


August 26-28 

The First IBM PC Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. The focus 
of this fair will be on hard- 
ware, software, and applica- 
tions for the IBM Persona) 
Computer. Technical confer- 
ences, formal papers, product 
expositions, and special-in- 
terest group meetings will be 
held. For details, contact IBM 
PC Faire, 345 Swett Rd., 
Woodside, CA 94062, (415) 
851-7077. 


August 26-September 3 

The International Telecom- 
munications, Scientific, and 
Technical Expaconference- 
Telexpo China 1983, Foreign 
Trade Center, Guangzhou 
(Canton), Jiangxi Province, 
People's Republic of China. 
The theme of this communi- 
cations-equipment show is 


“An Integrated Telecommu- 
nications System for China.” 
Displays will include aero- 
space equipment, computers, 
and peripherals. Additional 
information is available from 
AVP Expositions Co. Ltd., 
Suite 13, 13/F, Block A, 
Wahkai Industrial Center, 
221 Texaco Rd., NT Hong 
Kong; tel: 0-239003; Telex; 
40725 AVPEX HX. 


August 28 

The Tenth Annual Ham- 
fest/Computerfest, Hershey, 
PA. This event, sponsored by 
the Central Pennsylvania Re- 
peater Association, will fea- 
ture a large indoor dealer and 
flea market area. For details, 
contact Timothy R. Fanus, 
WB3DNA, 6140 Chambers 
Hill Rd, Harrisburg, PA 
17111, (717) 564-0897 be- 
tween noon and B p.m. 


August 29-31 

DBMS-M*" Systems, Wash- 
ington, DC. For details, con- 
tact the Continuing Educa- 
tion Institute, Olivers Car- 
riage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the West Coast, (213) 
824-9545. 


August 29-31 

Printed Circuit Fabrication, 
Red Lion Inn, San Jose, CA. 
This technical seminar probes 
a variety of issues relating to 
printed-circuit board manu- 
facturing. It's sponsored by 
PMS Industries, publisher of 
Printed Circuit Fabrication 
magazine, The cost for the 
complete program is $300. 
The per day rate is $125. 
Contact Mike Brody, Printed 
Circuit Fabrication/West 
Coast, Suite 1055, 4010 
Moorpark Ave., San Jose, 
CA 95117, (408) 246-5575. 


August 30 
Meeting Internal Audit Ob- 
jectives with Statistical Sam- 
pling—Tests of Compliance, 
Los Angeles, CA. Designed 


as an introduction to or re- 


fresher course in applying at- 
tribute sampling to compli- 
ance tests of internal con- 
trols, this seminar addresses 
the cost-effectiveness and 
techniques of statistical sam- 
pling. Contact Joe Bartley, 
Coopers & Lybrand, Nation- 
al Professional Education, 80 
Park Plaza, Newark, NJ 
07102, (201) 621-5715, 


September 1983 


September-October 

Computer-assisted Manual 
Writing, various sites 
throughout the U,S. This 
one-day seminar is designed 
to teach attendees how to 
produce good software man- 
uals. The sponsor will dem- 
onstrate a software package 
for automated documenta- 
tion development called 
Manual Maker. The fee is 
$195. For further informa- 
tion, contact Promptdoc, 833 
West Colorado Ave., Colo- 
rado Springs, CO 80905, 
(303) 471-9875. 


September-Naventber 

Computer Showcase Expos, 
various sites throughout the 
U.S. This popular show will 
bring together hardware and 
software manufacturers, 
dealers, and consumers of 
small computer systems. For 
details, contact The Interface 
Group, 160 Speen St., POB 
927, Framingham, MA 


01701, (800) 225-4620; in 
Massachusetts, (617) 
879-4502. 

September-November 


Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Hands- 
On Pascal Workshop," 
"Structured Design and Pro- 
gramming," "Software Proj- 
ect Management," and "De- 
fining Software Require- 
ments, Specifications, and 
Tests.” Fees range from $695 


to $845. For information, 
contact Ruth Dordick, Inte- 
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(213) 450-2060. 


Sepiember-December 

Software Workshops in 
MMSFORTH, Boston metro- 
politan area. These work- 
shops are public versions of 
the professional training 
Miller Microcomputer Ser- 
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd,, Natick, MA 
01760, (617) 653-6136. 


September-Jamuory 1984 
Technology Opportunity 
Conference, various sites 
throughout the U.S. This 
conference series focuses on 
the convergence of optical- 
storage, videodisc, and com- 
puter technologies. For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 


September 1-2 

The First Meeting of the 
European Chapter of the As- 
sociation for Computational 
Linguistics, University of 
Pisa, Italy. A variety of for- 
mal papers will address such 
topics as syntax, parsing, and 
language generation; speech 
analysis and synthesis; and 
software tools and program- 
ming languages for computa- 
tional linguistics. Contact 
Harold Somers, Centre for 
Computational Linguistics, 
UMIST, POB 88, Manchester 
M60 20D, England. 


September 6-10 

Asian International Electri- 
cals, Electronics, and Com- 
munications Exhibition 'B3- 
Elecom Asia '83, Stadium Ne- 
gara, Kuala Lumpur, Malay- 
sia. This trade show serves as 
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a showcase for a wide spec- 
trum of high-technology 
equipment and materials. 
Government ministers from 
the five ASEAN (Association 
of Southeast Asian Nations) 
countries (Indonesia, Malay- 
sia, Philippines, Singapore, 
and Thailand) will attend. 
For details, contact Technol- 
ogy Marketing Analysis 
Corp., Suite 428, 680 Beach 
St., San Francisco, CA 
94109, (415) 474-3000. In Ma- 
laysia, contact ISE Manage- 
ment (M) SDN BHD, 3-A 
Jalan 5S 24/8, Taman Me- 
gah, Petaling Jaya, Selangor, 
Malaysia; tel: 749377; Telex: 
MA 37204 AKMISE. 


September 6-10 

The 1983 AAMI Regional 
Meeting, Detroit, MI. The 
Association for the Advance- 
ment of Medical Instrumenta- 
tion (AAMI) has tailored this 
program of tutorial courses, 
technical service seminars, 
and product displays to ad- 
dress the regional needs of the 
Detroit area. Contact the 
AAMI, 1901 North Fort 
Myer Dr., Arlington, VA 
22209, (703) 525-4890. 


September 8-10 

Personal Computer Interfac- 
ing and Scientific Instrument 
Automation, Greensboro, 
NC. For details, see August 
11-13. 


September J1-14 

The American Data Services 
(ADS) Users Seminar, Marri- 
ott Resort, Lincolnshire, IL. 
This seminar focuses on the 
ADS inventory-management 
system. A procedural cost 
system for hospital depart- 
ments will be introduced, 
Contact Sharon Spencer, 
American Data Services, 
Suite 210, 900 North Shore 
Dr., Lake Bluff, IL 60044, 
(312) 295-6850. 


September 13-15 

AUTOFACT Europe Con- 
ference and Exhibition, 
Palexpo Exhibition Center, 
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Geneva, Switzerland. This 
conference, cosponsored by 
the Society of Manufacturing 
Engineers (SME) and the In- 
stitution of Production Engl- 
neers of London, England, 
will focus on the technologies 
of automated and computer- 
integrated manufacturing for 
European production. Tech- 
nical sessions will explore 
both theory and applications 
strategies. A complementary 
products display will be fea- 
tured. Contact the Society of 
Manufacturing Engineers, 
Public Relations Department, 
One SME Dr., POB 930, 
Dearborn, Mi 48121, (313) 
271-0777. 


September 13-15 

Midcon/83 and Mini/Mi- 
cro-Midwest/83, Chicago, 
IL. Topics on the professional 
program include computer 
simulation, energy manage- 
ment, laser applications, and 
printed-circuit-board tech- 
nology, An exhibit area is 
planned. For further informa- 
tion, contact Electronic Con- 
ventions Inc., 8110 Airport 
Blvd., Los Angeles, CA 
90045, (213) 772-2965. 


Soptember 13-15 

Peripherals ‘83, Moscone 
Center, San Francisco, CA. 
Full details are available from 
Cahners Exposition Group, 
Cahners Plaza, 1350 East 
Touhy Ave., POB 5060, Des 
Plaines, IL 60018, (312) 
299-9311. 


September 14-16 

Euromicro '83, Madrid, 
Spain. This ninth annual 
symposium will cover micro- 
Processing and program- 
ming. Speeches will address 
economic and social aspects 
of microprocessors and 
trends in VLSI (very large- 
scale integration) technology. 
Tutorials, seminars, and an 
exhibition are planned, The 
highlight of this event is the 
Euromouse contest, in which 
mechanical mice from around 
the world race around a 


maze. A complete program is 
available from Euromicro, 
TH Twente, POB 217, De- 
partment INF, Room A312, 
7500 AE Enschede, The 
Netherlands; tel: (31) (53) 
338709; Telex: 44200 Thes. 


September 35-16 

Ethernet-type Local Net- 
works, San Francisco, CA. 
This is the third program in 
the four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro- 
gram will bring together 
manufacturers and users of 
local network schemes to ex- 
change information in an in- 
Formal setting. The format in- 
cludes presentations, panel 
discussions, and a techno- 
logical summary. The fee is 
$395, For further informa- 
tion, contact the Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. 


September 15-16 

The Second Annual indiana 
Computer Expo, Convention 
Center, Indianapolis, IN. 
This exposition is designed 
for business end-users inter- 
ested in mini- and microcom- 
puters, software, word pro- 
cessing, graphics, services, 
and peripherals. Contact 
Emie Kerns & Associates, 
Trade Show Department, 
Suite 201, 2555 East 55th 
Place, Indianapolis, IN 
46220, (317) 259-B111. 


September 16-18 

The First Annual Heart of 
Texas Computer Show, Con- 
vention Center, San An- 
tonio, TX. This show will 
emphasize small-business sys- 
tems For financial and inven- 
tory control, agribusiness, 
education, and personal 
needs, More than 200 hard- 
ware, software, and peri- 
pheral vendors will display 
their wares. Show details are 
available from Robin G. 
Mann, Heart of Texas, POB 
12094, San Antonio, TX 
78212, (512) 226-4636. 


September 15-18 

Great Southern Computer & 
Electronics Show '83, Me- 
morial Coliseum, Jackson- 
ville, FL. Computers, elec- 
tronics, and information ser- 
vices will be featured. Con- 
tact Great Southern Com- 
puter & Electronics Shows, 
POB 655, Jacksonville, FL 
32201, (904) 384-6440. 


September 19-21 

The Third Annual Videodisc 
Conference, New York Hil- 
ton Hotel, New York, NY. 
For details, contact Meckler 
Publishing, 520 Riverside 
Ave., Westport, CT 06880, 
(203) 226-6967. 


Seplember 19-23 

The Ninth World Computer 
Congress - IFIP '83, Paris, 
France. This event, spon- 
sored by the International 
Federation for Information 
Processing (IFIP), is held in 
conjunction with SICOB, the 
major French computer expo- 
sition. Formal papers and 
panel sessions will cover such 
areas as computer hardware 
and software, theoretical 
foundations of information 
processing, networks, and 
communications. For full 
program details, contact the 
U.S. Committee for IFIP '83, 
Dorn Computer Consultants, 
25 East 86th St., New York, 
NY 10028, (212) 427-7460. 


September 20-21 

Data Storage 83, Marriott 
Hotel, Santa Clara, CA. This 
international forum covers 
industry issues and areas of 
change in data-storage equip- 
ment and applications. The 
fee is $850. Contact Cartlidge 
& Associates Inc., Suite 205, 
4030 Moorpark Ave., San 
Jose, CA 95117, (408) 
554-6644. 


Seplariber 20-22 

Caribbean Informatics ‘83, 
San Juan, Puerto Rico. This is 
the first major international 
exhibition and conference to 
be held in the Caribbean 
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area. For further details, con- 
tact Informatics ‘83, Suite 
219, 3421 M St. NW, Wash- 
ington, DC 20007, (703) 
920-9595, 


September 21-22 

Business-Expo, Boston, MA. 
This exposition serves as a 
showcase for office equip- 
ment ranging from computers 
to coffee machines. More 
than 20 seminars are 
presented. Address inquiries 
to Business-Expo, 702 East 
Northland Towers, 15565 
Northland Dr., Southfield, 
MI 48075, (313) 569-8280. 


September 26-25 

Maecon/83, Kansas City, 
MO. This electronic show 
and convention explores such 
topics as aerospace electron- 
ics, computer peripherals, 
laser technology, and per- 
sonal computing. Contact 
Electronic Conventions Inc., 
B110 Airport Blvd., Los 
Angeles, CA 90045, (213) 
772-2965. 


September 26-29 
The World of CAD/CAM, 
Boca Raton Resort Hotel, FL. 
This seminar provides an 
overview of how manufac- 
turing will change as the 
automated factory becomes a 
reality. It will consist of four 
one-day presentations in 
computer-aided engineering, 
design, manufacturing, and 
computer-integrated manu- 
facturing. For a brochure, 
write or call the Center for 
Manufacturing Technology, 
4170 Crossgate Dr., Cincin- 
nati, OH 45236, (513) 
791-8801. 


September 26-30 

Compcon Fall ‘83, Marriott 
Crystal Gateway Hotel, Ar- 
lington, VA. The theme of 
this show is "Delivering 
Computer Power to End 
Users,” It features technical 
papers and panel sessions 
that address a variety of com- 
puter and computer-network 
issues. It is sponsored by the 


Institute of Electrical and 
Electronics Engineers (IEEE) 
Computer Society. For more 
information, contact Comp- 
con Fall '83, POB 639, Silver 


Spring, MD 20901, (301) 
589-8142, 

September 26-30 

Conference on Networks and 


Electronic Office Systems, 
University of Reading, Berk- 
shire, England. This con- 
ference will provide a forum 
for the exchange of informa- 
tion and for discussion of re- 
cent and future developments 
relating to networks and elec- 
tronic office systems. Further 
information is available from 
the Conference Secretariat, 
Institution of Electronic and 
Radio Engineers, 99 Gower 
St, London WCIE 6AZ, 
England; tel: 01-388 3071; 
Telex: Instrad Landon WC1. 


September 26-30 

Expo Beirut ‘83, Beirut, 
Lebanon, This is Lebanon's 
first international reconstruc- 
tion/develapment exposition 
and conference after eight 
years of civil war, Topics to 
be covered include contruc- 
tion, transportation, commu- 
nicatlons, agriculture, com- 
puter hardware and software, 
metallurgy, textiles, and 
automated equipment. Fur- 
ther details are available from 
Show-Tech International 
Inc., 950 Third Ave., New 
York, NY 10022. 


September 28-29 

Ottawa Computer and Office 
Automation Show, Civic 
Centre, Ottawa, Ontario, 
Canada. For details, contact 
Industrial Trade Shows of 
Canada, 20 Butterick Rd., 
Toronto, Ontario M8W 3ZB, 
Canada, (416) 252-7791. 


September 28-October 2 

The Sixth Personal Computer 
World Show, Barbican Cen- 
tre, London, England. This 
show, one of the largest com- 
puter shows in Great Britain, 
is sponsored by Personal 


Computer Worid magazine. 
Business, scientific, technical, 
and educational uses of mi- 
crocomputing will be fea- 
tured as well as hobbyist and 
home-based systems. For in- 
formation, contact Tim Col- 
lins, Montbuild Ltd., 11 
Manchester Square, London 
W1M 5AB, England; tel: 
01-486 1951; Telex: 24591. 


September 29-Octobar 1 

CP/M 'B3 East, Hynes Audi- 
torium, Boston, MA. For in- 
formation on this conference 
and exposition, contact 
Northeast Expositions Inc., 
826 Boylston St,, Chestnut 
Hill, MA 02167, (800) 
343-2222; in Massachusetts, 
(617) 739-2000. 


October 1983 


October Í 

The Third Annual Micro- 
computers in Education Con- 
ference, Dutchess County 
Community College, Pough- 
keepsie, NY. Dr. Delores 
Shanahan, an innovator in 
the Field af special education 
and computers, will speak at 
this event sponsored by the 
Microcomputer Educator 
Group. Details are available 
from Dr. Florence Staats, Of- 
fice of Community Services, 
Dutchess County Com- 
munity College, Pendell Rd., 
Poughkeepsie, NY 12601, 
(914) 471-4500, ext. 240. 


October 2-5 

Computer Systems Exposi- 
tion, MGM Grand Hotel, Las 
Vegas, NV. This exposition 
will be held in conjunction 
with the annual meeting of 
the National Association of 
Convenience Stores. Hard- 
ware and software will be dis- 
played, and computer con- 
sultants will be on hand to 
answer questions. Far details, 
contact the National Associa- 
tion of Convenience Stores, 
Suite 809, 5201 Leesburg 


Pike, Falls Church, VA 
22041, (703) 578-1800. 


Octaber 2-6 

The Annual Meeting of the 
American Society for Infor- 
mation Science — ASIS-83, 
Crystal City Hyatt Regency, 
Arlington, VÀ. The theme 
for this meeting is "Produc- 
tivity in the Information 
Age." Papers, special-interest 
sessions, information brief- 
ings, an information-science 
theater, and demonstrations 
will be featured. Further in- 


: formation is available from 


Edmond Sawyer, ASIS Head- 
quarters, 1010 Sixteenth St. 
NW, Washington, DC 20036, 
(202) 659-3644. 


October 4-5 

The Southwest Computer 
Conference, Tulsa, OK. The 
theme for this conference is 
"Managing Information 
Technology in the 80s." Com- 
puter hardware and software 
will be exhibited. Contact the 
Southwest Computer Confer- 
ence, POB 950, Norman, OK 
73070, (405) 329-3660. 


October 6-71 

Japan Electronics Show ‘B3, 
Osaka [International Trade 
Fair Grounds, Osaka, Japan. 
This show will cover a range 
of consumer and industrial 
electronic products and com- 
ponents. For information, 
contact the Japan Electronics 
Show Association, 24 Mori 
Building 11F, 3-23-5, Nishi- 
Shinbashi, Minato-ku, 
Tokyo 105, Japan; tel: (03) 
433-7751. 


Cclober 7-9 

Great Southern Computer & 
Electronics Show '83, Centro- 
plex Expo, Orlando, FL. For 
details, see September 16-18. 


October 8-10 

PC '83, Bayside Exposition 
Center, Boston, MA. This 
conference and exposition 
features IBM Personal Com- 
puters and compatible equip- 
ment. A seminar program 
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will explore IBM PC applica- 
tions, provide technical infor- 
mation, and offer general ses- 
sions designed to show users 
how to get the most from 
their IBM. For details, con- 
tact Northeast Expositions, 
822 Boylston St., Chestnut 
Hill, MA 02167, (800) 
841-7000; in Massachusetts, 
(617) 739-2000. 


October 10-14 

Defense Computers-Graph- 
ics-DCG  'B3, Convention 
Center, Washington, DC. 
Sessions and tutorials will 
complement this conference 
and exposition. For more in- 
formation, contact DCG ‘83, 
Suite 333, 2033 M St. NW, 
Washington, DC 20036, (202) 
775-9556, 


October 21-13 

Southwest Semiconductor & 
Electronics Exposition- 
SSE'83, Civic Plaza Conven- 
tion Center, Phoenix, AZ. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec- 
tronics industry will attend 
this show. À technical con- 
ference will be held. Contact 
Cartlidge & Associates Inc., 
Suite 205, 4030 Moorpark 
Ave., San Jose, CA 95117, 
(408) 554-6644. 


October 12-21 

The Sixth International Trade 
Exhibition on Office Organi- 
zational Systems, Office Fur- 
niture, and Office Aids — Sys- 
temotechnika '83, Vassiliev- 
sky Ostrov Exhibition Cen- 
tre, Leningrad, Union of 
Soviet Socialist Republics. 
On display will be communi- 
cations systems, microfilming 
equipment and systems, data- 
processing equipment, and 
computers. Contact Düssel- 
dorfer Messegeselischaft 
mbH-NOWEA-Central 
Division —Foreign Fairs, 
Düsseldorf Exhibition Cen- 
tre, 4000 Düsseldorf 30, Fed- 
eral Republic of Germany; 
tel: (02 11) 45 60-1. 
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October 13-15 

Edutech/East 83, Civic Cen- 
ter, Philadelphia, PA. For- 
merly called Ed Com, this 
conference and exposition is 
designed for educators at all 
levels. Presentations will ad- 
dress such topics as com- 
puter-aided instruction, ad- 
ministrative uses of com- 
puters, classroom manage- 
ment, programming, research 
applications, authoring lan- 
guages, and literacy. The for- 
mat includes workshops, 
seminars, demonstrations, 
hands-on sessions, discus- 
sions, and micro courses. 
Hardware, software, and 
publishing companies will ex- 
hibit their wares. Contact 
Caro] Houts, Judco Com- 
puter Expos Inc., Suite 201, 
2629 North Scottsdale Rd., 
Scottsdale, AZ 85257, (BOO) 
528-2355; in Arizona, (602) 
990-1715. 


October 14-15 

Computers and Reading/ 
Learning Difficulties, Dallas, 
TX. Workshops, hands-on 
exhibits, and speakers will ex- 
plore such topics as using 
computers in learning disabil- 
ity classrooms and evaluating 
software. This program is de- 
signed for all education 
levels. For information, con- 
tact Frost Conference Man- 
agement, Department I, 1070 
Crows Nest Way, Richmond, 
CA 94803, (415) 222-1249. 


Octaber 14-15 

The Fifth Annual FORTH 
Convention, Hyatt Hotel, 
Palo Atlo, CA. Hands-on tu- 
torials, exhibits, lectures, and 
discussions highlight this 
event. The theme is "FORTH- 
based Systems—A Look Into 
the Future." Registration is 
$5. Full details are available 
from the FORTH interest 


Group, POB 1105, San 
Carlos, CA 94070, (415) 
962-8653. 
Cetober 14-16 


The UCSD Pascal System 
Users Society Fall Meeting, 


Hyatt Regency Crystal City, 
Washington, DC. Contact 
the Secretary, USUS, POB 
1148, La foila, CA 92038. 


October 15 

NJ-NY-CT Microcomputer 
Show and Flea Market, 
Meadowlands Hilton Hotel, 
New Jersey Sports Complex, 
East Rutherford, NJ. More 
than 75 commercial exhibi- 
tors and 200 flea-market 
booths will feature hardware, 
software, books, magazines, 
and accessories for all popu- 
lar computers ranging from 
Apple to Zenith. Registration 
is $5 for adults and $2 for 
children. Contact the Ken- 


gore Corp., POB 13, Franklin 
Park, NJ 08823, (201) 
297-2526. 

October 16-18 


The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong. For de- 
tails, contact IBS Trade Fair 
Ltd., i7th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd., Hong Kong; 
tel: 5-732388-9. Telex: 63037 
HKIBS HX. 


October 17-18 

The Eighth Conference on 
Local Computer Networks, 
Minneapolis, MN. The theme 
for this conference is "Prac- 
tical Applications and Issues 
in Loca] Computer Net- 
works." Papers and tutorials 
will address such issues as 
users versus manufacturers’ 
needs, public versus private 
networks, software, and 
VLSI (very large-scale inte- 
gration). Contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901. 


October 18-20 

The Fourteenth Annual Inter- 
national Test Conference, 
Franklin Plaza Hotel, Phila- 
delphia, PA. For informa- 
tion, contact the Conference 
Kegistrar, POB 371, Cedar 
Knolls, N] 07927, (201) 
267-7120. 


October 18-21 

The Third Symposium on 
Microcomputer and Micro- 
processor Applications-yP 
'B3, Hotel Duna Intercontin- 
enta) and the Hungarian Aca- 
demy of Sciences, Budapest, 
Hungary. The conference 
language will be English. Full 
details are available from 
Mrs. 1. Bába, Scientific Socie- 
ty for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; tel: (36) 1 113-027; 
Telex: MTESZ 22-5792. 


October 19-20 

Calgary Computer & Office 
Automation Show and Con- 
ference, Roundup Centre, 
Calgary, Alberta, Canada. 
For details, contact Industrial 
Trade Shows of Canada, 20 
Butterick Rd., Toronto, On- 
tario M8W 328, Canada, 
(416) 252-7701. 


October 19-21 

The Fourth Canadian Syni- 
posium on Instructional 
Technology, Westin Hotel, 
Winnipeg, Manitoba, Can- 
ada, This symposium, de- 
signed for education and 
training professionals and 
those interested in computer- 
aided learning, will explore 
the theme "Computer Tech- 
nologies for Productive 
Learning.” Topics on the 
agenda include computer 
awareness and literacy in 
schools and society, systems 
technology, and computer- 
aided training and retraining 
for business, industry, and 
government, A products ex- 
hibition will be held. Contact 
Ken Charbonneau, Confer- 
ence Services Office, Nation- 
al Research Council of 
Canada, Ottawa, Ontario 
K1A OR6, Canada, (613) 
993-9009; Telex: 053-3145. 


October 19-21 

IDATE-The Fifth Interna- 
tional Conference, Mont- 
pellier, France. The theme for 
this conference, sponsored by 
the International Telecom- 


munication Union, is "Picture 
Networks." Topics of interest 
inclade network functioning 
and areas of applications, 
ecanomics and law relating to 
the visual media, network 
languages, and languages on 
the networks. The conference 
language is French. For fur- 
ther details, contact Francois 
Rabaté, Responsable Scien- 
tifique, Journées Interna- 
tionales 1983, IDATE- 
Bureaux du Polygone, 34000 
Montpellier, France; tel: 
(33—67) 65 48 48: Telex: 
IDATE 490 290. 


Octaber 19-27 

The National Software 
Show, Trade Show Center, 
San Francisco, CA. Full de- 
tails are available from Rag- 
ing Bear Productions Inc., 
Suie 175, 21 Tamal Vista 
Dr., Corte Madera, CA 
94925, (800) 732-2300; in 
California, (415) 924-1194. 


October 19-21 

SIBEC — Info Expo, Palais des 
Congres, Montreal, Canada. 
Exhibits related to the com- 
puter and office automation 
industries will be held. An in- 
ternational line-up of speak- 
ers has been invited. Contact 
Informatique Québec (Info 
Expo) Ltée, 1057 Avenue 
Laurier Ouest, Outremont, 
Québec H2V 2L2, Canada, 
(514) 270-5481; in the Toron- 
to area, call (416) 281-3459. 


October 19-22 

Percompasia B3-The Second 
South East Asian Personal 
Computer Hardware & Soft- 
ware Show & Conference, 
World Trade Centre, Singa- 
pore, Republic of Singapore. 
This show is devoted to all 
aspects of personal com- 
puting. Further details are 
available from Overseas Ex- 
hibition Services Ltd., 11 
Manchester Square, London 
WIM 5AB, England; tel: 01 
486 1951; Telex: 24591. 


Octobar 24-26 

The Annual Conference of 
the Association for Com- 
puting Machinery-ACM ‘83, 
Sheraton Centre Hotel, New 
York, NY. Exhibits of com- 
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
"Extending the Human Re- 
source." The emphasis will be 
on theory and practices of 
personal computing. High- 
lighting the conference will be 
the the Fourth International 
Computer Chess Champion- 
ships. For details, contact 
Thomas A. D'Auria, Assis- 
tant Commissioner, City of 
New York, Computer Service 
Center, 11th Floor, 111 8th 
Ave., New York, NY 10011, 
(212) 620-5055. 


October 25-27 

The Andean Informatics 'B3, 
Bogota, Colombia, South 
America, This is the first ma- 
jor international exhibition 
and confertence to be heid in 
the Andean region. For details, 
contact Informatics '83, Suite 
219, 3421 M St. NW, Wash- 
ington, DC 20007, (703) 
920-9595. 


October 25-28 

Working Conference on Pro- 
totyping, Brussels, Belgium. 
This conference will focus on 
the user-oriented develop- 
ment of information systems 
supported by prototyping. 
Research and technical 
papers wil! be presented, The 


sponsor is the Commission of | 


the European Communities. 
For information, contact 
Reinhard Budde or Heinz 
Zuellighoven, GMD-IST 
Postfach 1240, Schloss Bir- 
linghoven, D-5205, St. 
Augustin 1, West Germany; 
tel: 02241/14-2440; Telex: 8 
B9 469 gmd d. 


October 25-28 

Developing Long-Range Sys- 
tems Strategies, Sheraton 
Hotel, Washington, DC. This 
is part of the George Wash- 
ington University Systems 


Gircia 602 on inquiry card. 


(General Software, Inc. 
Authorized CompuPro System Center 


€ . S410 | REDDING GROUP p 

1, $470 5 

~ +, $315 Pascal ZBO 

-$160 Pascal 86/868 2. S4 
Aci 65,68 69 AG, 88 

Tran BS $ 


ei, $2 
STRUCT. S YS. GROUP 
65 GL AR, AP, PR, OE 790 


%0 | 9S5 Fonran >. ... 
Fortran w/FATFOR 
cC Com um 


Prownler t A 
Prownier 2 Term Il 


Soraich Pag i 


o 
yk ger va dé 
ARK. OF THE UNICORN 
‘ord $250 


Final W t 
7 MICRO TAX 


Data Vew- Siats 
&mc-BO.. .. , Scratch Pg. 
Bes Compiler $300 | (BM PC 
Fonran-80 Supetcac .., 
Cobol-80 . i $ Visicalc (258K) 
Macro-BO ... . _. Opumenr - ad 
Ecu-80 $ 90 Supersoh C-CP/MBG 
Musimpamuhaih , , A Supersol C-CP/M86 


MuLsp-Bp ia . 
Mudipian . . $200 | Concuren CPM B6... 
NORTHWEST ANALYTICAL AM Cobol Sa 


PED ; 400 Voldsvertar 
PEACHTREE . CALL Lows T-2-3, 


Mailing Address: 1454 S. 25th SL, Terre Haute, IN 47803. WE HONOR VISA and 
MASTERCHARGE. TOLL FHEE—Outside Indians. ONDER DESKS ONLY 
1-800-457-0517, For information or Questions (812) 234-9421. Call our Inforrna- 
tion number about our complete Software & Hardware Ling, Nor ro be contused with 
Sohware General Add $3 50 postage and handing per each vam. Ingiana residants add 
5% sales tax. Aow 2 waeka on checks COD add $3.00 per item. Paces subject to change 
wihoul notice. Aft items subject to avadsbiity Tits la only a partial lating of our herd- 
ware and software. Call us today and save. 


dBASE a2 
Fmancsal Planner 

Thea Siraiegist 
CONDOR .. 4 
OIGITAL RESEARCH 
CPIM 

2.2 ine MOS 800 t 
€ (Fiorgon) s, 


PRIETER RIBBONS 
UIGLEDLITIED 


BLACK NYLON PRICE EACH — QUANTITY 
C. Hah Proyerili 7-10 
Dieto Hytype | 718 c. e 
Disbio Hytype i S aù —B— 
Diamo Hytype H Marr 16,85 —u là 
Epron MX 7QvRÓ 1.00 — H—Q 
BM Siver Dollor Cariridgs Bgahive [8-1 ——RBHÉ o 
NEC Bplnwifrar 6.35 eee 
Quire i (Squarp Cosme) 4. 55 Di 
Radio Shack LF 3 (48581 7,00 —— = 
Radio Shack LP 8 6.46 —_— O 
Tiras 5.55 = = 
Wang- 7.00 EEE 
Digital LA 34 1.00 Se 

isch MS 

Dabio Mytype 1 6.60 ee 
Dtabln Hytypa fi EBG a 
HIM Correctable, Migh Vid 2,26 Å 
Lin off Tapa HOM Type) -66 _— 
HEC writer 6.46 €— 
Ofveiuti ET 203/202 Consctable 5.35 noc 
Qume (6240) Sta. YM 3.50 e 
Qume (6240) Hi. Vid. 4,20 a as 
Gume i Square Commies! 4 00 m: 


Qurne Iv 
Fiche 


¥iang-9 

Meron 860/880 
We also hava Brown, Fed, Glue A Green colors at ZO pe cant additional. Pnees m- 
cluded delivery In continental U.S 


Check/MO MasterCharge Vine 
Card @ Expiration Data 
Signature 
Nome (please prin 
Address 
City Site Zlp 
AMal.ordar m; Printer Ribbon Supply Ca. 


F.O. Box 920146 
Norcross GA 30092 
(404) 448-1647 
GA randenia edd J% amiat lek 
DL LL IL DI. D [E FE DNE US E |» 1 JE Ir [| 1| | 


LII D Dl LIP IL E CLP ANDO MAN E E d D i] i ii" 
UU 1T I T T 1 1 1 IL ature | I I 1 1 I | | | ] 


August 1943 © BYTE Puhlicatiezm Inc SOL 


Executive Forum series. Con- 
tact the Conference Manager, 
U.S. Professional Develop- 
ment Institute, 1805 Powder 
Mill Dr., Silver Spring, MD 
20903, (301) 445-4400. 


October 28-30 

Applefest, Moscone Center, 
San Francisco, CA. More 
than 300 displays and booths 
of Apple computer equip- 
ment and accessories will be 
featured. Seminars, panel dis- 
cussions, conferences, and 
workshops will be held. 
Additional information is 
available from Northeast 
Expositions Inc,, 822 Boyl- 
ston St., Chestnut Hill, MA 
02167, (800) 343-2222; in 
Massachusetts, (617) 
739-2000. 


October 30-November 2 

DPMA Baltimore '83, Con- 
vention Center and Hyatt Re- 
gency Hotel, Baltimore, MD. 


The theme for this confer- 
ence, sponsored by the Data 
Processing Management As- 
sociation (DPMA), is "Infor- 
mation on the Firing Line," 
Seminars, workshops, gener- 
al sessions, and product dis- 
plays wil] be featured. Con- 
tact Jim Osowski, DPMA In- 
ternational Headquarters, 
505 Busse Highway, Park 
Ridge, IL 60068, (312) 
825-8124. 


Ociober 31-November 2 

The Ninth International Con- 
ference on Very Lage Data- 
bases, Palazzo dei Congressi, 
Florence, Italy. This confer- 
ence seeks to identify and en- 
courage the research, de- 
velopment, and applications 
of database technology. Sub- 
jects of interest include data- 
base control, modeling and 
managing unformatted data, 
and novel environments and 


applications of database tech- 
nology. Contact Mario 
Schkolnick, K 55-281, IBM 
Research Labs, 5600 Cottle 
Rd., San Jose, CA 95193, 
(408) 256-1648. In Italy, Ren- 
zo Pinzani, Istituto di Mate- 
matica U. Dini, Viale Mor- 
gagni, 67/A, 50134 Florence, 
Italy. 


October 31-Navember 3 
International Conference on 
Computer Design-VLSI in 
Computers, Rye Town Hil- 
ton, Port Chester, NY. This 
conference will cover the 
VLSI (very large-scale inte- 
gration) aspects of the inter- 
action between fabricators 
and system designers in hard- 
ware, software, and reliabil- 
ity in computers. Contact the 
IEEE Computer Society, POB 
639, "ilver Spring, MD 
20901.4 
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Microrubble 


How long could your business survive if your computer were 
suddenly reduced to a smoldering pile cf microrubble? tf it were 
stolen? Or tampered with? 

For as little as $35/yr SAFEWARE provides for full 
replacement of all hardware, media and purchased software after 
a low $50 deductible. 

You're covered apainst fire, theft, accidental damage, 
earthquakes, and damage in transit, SAFEWARE even covers 
power surges, the second leading destroyer of microsystems. And, 
in the event of a claim, you'll get fast replacement. So you can 
be hack in business almost before the smoke clears. 

To find out more, or to obtain immediate coverage, call 
the toll free number. Or write; Columbia National General 
Agency, 88 E. Broad Street, Columbus, OH 43215. 


1-800-848-3469 


(in Obio call toll free 1-500-548-2112) 


F 
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BYTE's Bits 


Trade List Avallable 


A trade list of nearly 2000 
overseas buyers, agents, and 
distributors of computers and 
peripherals is available from 
the Department of Commerce. 
The list provides company 
names, addresses, contacts, 
telephone and Telex num- 
bers, and five-digit SIC (Stan- 
dard Industrial Classifica- 
tion) codes for potential cus- 
tomers in more than 130 coun- 
tries. For a copy, send $12 to 
the U.S. Department of Com- 
merce, Office of Trade Infor- 
mation Services, Room 1320, 
Washington, DC 20230. 
Checks should be payable to 
U.S. Department of Com- 
merce/TL.B 
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What's New? 


C-RELATED PRODUCTS 


C for CP/M-BO, CP/M-86, and MS-DOS 


Supersoft has released a 
version of its Supersoft C 
compiler for CP/M-BO, 
CP/M-86, and MS-DOS 
operating systems. This re- 
lease js syntactically com- 
patible with Unix Version 
7 C and supports such fea- 
tures as iong-nteger and 
double floating-point func- 
tions. Supersoft C is a 
multipasss compiler that is 
said to produce highly op- 
timized code. Many Unix- 
compatible functions are 
included, vvhich permits 
transporting source pro- 
grams betweeen Unix C 
and Supersoft C with few 
changes. 

An extensive list of 
library functions is pro- 
vided with the source 
code. The Supersoft C 
compiler costs $500; the 
CP/M-80 version is $275. 


For ful! details, contact 
Supersoft, 1713 South Nell 


s., POB 1628, Cham- 
paign, IL 61820, (217) 
359-2112. 


Circle 600 on inquiry card. 


Optimizing C 
Compiler 

The Optimizing C86 
compiler is designed for 
professional programmers 
working with PC-DOS, 
MS-DOS, or CP/M-86. It 
permits addressing of 
1024K bytes of RAM and 
provides the option to 
emit either assembiy-lan- 
guage or object-code for- 
mats of Microsoft. Op- 
timizing C86 costs $395. A 
$10 evaluation kit is avail- 


able. Contact Computer 
Innovations inc., Suite 
J-30X, 10 Mechanic St., 
Redbank, NJ 07701, (207) 
530-0995, 

Circle 601 on inquiry card. 


C Executive 
Version 1.3 

Version 1.3 of the C Ex- 
ecutive has been released 
by JMI Software. The C 
Executive allows multiple 
C and Pascal tasks to run 
concurrently with inter- 
task communication, re- 
source coordination, and 
formatted 0O. The moni- 
tor can be stored in ROM. 
The real-time preemptive 
scheduler is sensitive to 
both task priority and 
system events. Multiple 
user terminals can be sup- 
ported with Unix-like char- 
acteristics. Orher features 
include clock support. 
time-based task schedul- 
ing, and a portable library 
af more than 50 routines 
for memory management, 
character-string manipula- 
tion, and WO. The com- 
plete standard Unix C 
library is supported as are 
most standard Pascal pro- 
cedures and functions. 

The C Executive works 
with a variety of micropro- 
cessors, including Intel's 
8080/8085 and 8BOB6/ 
8088, the Zilog Z80, Moto- 
rola-s MC68000 and 6809, 
and the National Semicon- 
ductor N516032. In binary 
and source form, the C 
Executive costs 5300. Con- 
tact JMI Software Consul- 
tants Inc., 1422 Easton Rd., 
Roslyn, PA 19001, [215] 
657-5660. 
Circle 802 on inquiry card. 


C Programming 
Gulde 

The C Programming 
Guide by Dr. Jack Purdum 
is a comprehensive tutorial 
on the fundamentals of 
the C programming tan- 
guage. Written in an easy- 
to-understand style, this 
book offers users ar al 
levels of expertise a leam- 
ing quide to C. Appendices 
provide lists of moderately 
priced commercial C com- 
pilers and a summary of 
the C language's syntax. 
Example programs and il- 
lustrapons are included in 
the presentation. 

This 250-page guide 
costs $17.95 and is avail- 
able from Que Corp.. 7960 


Castleway Dr., Indiana- 
polis, IN 46250, (317) 
842-7162. 


Circle 603 on inquiry card. 


[a —————————— a: 
PUBLICATIONS 


Computer Glossary 
for Managers 

Alan Freedman, an ex- 
pert in the field of computer 
literacy, has created a 
resource work for nontech- 
nical business managers. 
The Computer Glossary is 
an Illustrated guide 
through microcomputer 
jargon. It covers all aspects 
of computing in a straight- 
forward. plain-talking pre- 
sentation, Individual copies 
of the glossary cost $14.95 
and are available from 
Prentice-Hal (POB 500, 
Englewood Cliffs, NJ 
07632). In lots of 10 to 99, 
each copy costs $12.95. 
Order in bulk from The 
Computer Lanquage Co. 
Inc. 140 West 30th St. 
New York, NY 10001. 
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Children’s Workshop 
Enters Computer 
Publishing 

The Children's Television 
Workshop will launch a 
monthly magazine for 
children on computers and 
electronic technology this 
fall. Enter will focus on 
career opportunities and 
issues relating to the 
growth of computer tech- 
mology in the 1980s. Ar- 
ticles on new develop- 
ments in computer tech- 
nology and the influence 
of computers on a wide 
range of professions, 
games, quizzes, puzzles, 
and simple prograrnming 
challenges will be among 
this magazine's monthly 
features. 

Annual subscriptions will 
cost $12.95 {10 issues). A 
classroom bulk rate will be 
offered. Contact the Chil- 
dren's Television Work- 
shop, One Lincoln Plaza, 
New York, NY 10023, 
[212] 595-3456. 

Circle 604 on inquiry card. 


Information 

Technology Update 

Information Techno- 
logy On Screen: New Ap- 
proaches in Viewdata, 
Teletext and Cable is an 
update of some of the 
more important develop- 
ments taking place or be- 
ing planned in information 
technology. This book is a 
compilation of essays pre- 
sented at the November 8, 
1982 Information Techno- 
logy On Screen seminar. 
It's available for 512 from 
the Oryx Press, 2214 North 
Central, Phoenix, AZ 
85004. 
Circie 605 on inquiry card. 
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How to Stop Computer Problems 


The introduction of a 
booklet entitled How to 
(Almost) Completely Elim- 
inate Computer Break- 
downs and Malfunctions 
wes announced by the 
Metron Company. This 
booklet discusses the most 
common causes of com- 
puter failures and errors. 
Possible solutions are of- 


fered. Also provided are 
case histories of successful 
treatments. 

The booklet is available 
free of charge from the 
Metron Co. Suite 214, 
1250 West Dorothy Lane, 
Kettering. OH 45409, 
[513] 298-0964. 

Circle 606 on inquiry card. 


Newsletter for Physicians 


A medical newsletter, 
the Physician Computer 
Monthly, provides infor- 
mation to doctors using 
microcomputers in their 
practices. This indepen- 
dent journal covers appli- 
cations for practice man- 
agement, patient care, 
continuing medical educa- 
tion, and communica- 
tions. it's written in non- 
technical language, and it 
provides hardware up- 


dates, software reviews, 
and news on medical net- 
works. 

A one-year subscription 
is $95 A free sample issue 
will be provided upon re- 
ceipt of a request made on 
letterhead. For full details, 
write to American Health 
Consultants, 57 Peachtree 
Park Or. Atlanta, GA 
30309. 

Circle 507 on inquiry card, 


Tips on 

Caring for Printers 

The Care & Feeding of 
Line Printers is a free 
B-page booklet from Digital 
Associates Corporation. De- 
signed to help you max- 
imize your printer's perfor- 
mance, longevity, and 
cost-effectiveness, this 
booklet offers hints and 
little-known facts on duty- 
cycle, site environment, 
Static, and printer service 
and maintenance. Thir- 
teen rnajor aspects of line 
printer operation are 
covered, and special tips 
on how to make a printer 
last longer are presented. 

To get your free copy. 
write to the Manager/Mar- 
keting Communications, 
Digital Associates Corp., 
(039 East Main St., Stam- 
ford, CT 06902, or call 
(203) 327-9210. 
Circle 608 on inquiry card. 


Consumer Buying 
Guide 

Designed to help con- 
sumers make an informed 
decision, How to Buy a 
Home Computer was 
written by Wes Thomas 
for the Consumer Elec- 
tronics Group of the Elec- 
tronic Industries Associa- 
tion. This 50-page illus- 
trated book provides i] 
Step-by-step practical ques- 
tions that embrace a varie- 
ty of buying considera- 
tions. Fill-inthe-blank ques- 
tions that the consumer 
should ask about software 
packages and computers 
are provided. A budget 
form for planning expendi- 
tures is also included. 


Retailers can order copies 
of How to Buy a Home 
Computer at quantity 
prices beginning at less 
than $0.25 each. Con- 
sumers can obtain a free 
copy by sending a 5- by 
7-inch, self-addressed 
envelope with $0.54 post- 
age to the Electronic Im- 
dustnes Association, Corr- 
sumer Electronics Group. 
POB 19100, Washington, 


DC 20036, [202] 457- 
4919. 


Circle 609 on inquiry card. 


Computer Selection 
Guide for Managers 
A quide for department- 
level professionals and 
management information 
service managers has been 
produced by Datapro Re- 
search Corporation. How 
to Select Microcomputers 
for the Corporate En- 
vironment explains in 
detail rhe factors to be 
considered for properly 
evaluating desktop com- 
puters in the corporate en- 
vironment, including equip- 
ment requirements, soft- 
ware, and Support ser- 
vices. This quide addresses 
key questions involved in 
selecting a microcom- 
puter, such as policy for- 
mulation, vendor evalua- 
tion, and software selec- 
tion. Reports cover the 
marketplace for computer 
equipment and software, 
economic analysis, data 
security and reliability, 
training, consulting, instai- 
lation, and technology. A 
10-page “Microcomputer 
Acquisition Checklist" that 
aids the user in ensuring 
that no major selection 
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concerns are overlooked is 
also included. 

How to Select Micro- 
computers for the Cor- 
porate Environment costs 
$19 per copy. It's available 
from Datapro Research 
Corp,, 1805 Underwood 
Blvd., Delran, NJ 08075, 
(800) 257-9406; in New 
Jersey, (609) 764-0100. 
Circle 610 on Inquiry card. 


Annual Robotics 
Directory Released 
Technical Database Cor- 
poration has released its 
1983 Robotics Industry Di- 
rectory. This 348-page di- 
rectory covers industrial 
robot models and compo- 
nents with an emphasis on 
specification information, It 
features 213 listings that 
contain specifications an 
accuracy, velocity, number 
of axes, load-carrying 
Capacity, robot weight, 
floor space required, and 
type of control system. 
Also included are applica- 
tions and sensors sup- 
ported. price range, and 
number of systems in- 
Stalled. Side-by-side evalua- 
tions of competitive models 
and indexes of products 
and vendors complete this 
directory. 

The 1983 Robotics in- 


dustry Directory costs 
$35. Outside the U.S., it's 
$43. Bimonthly specifica- 
tion updates are $15 ($19 
foreign). Contact Technical 
Database Corp., POB 720. 
Conroe, TX 77305, [409] 
539-9688. 

Circle 611 on Inquiry card. 


Yellow Pages 

Cover Intel Support 

The Intel Yellow Pages 
lists more than 2000 prod- 
ucts and services that Sup- 
port Intel architectures. The 
listings are organized under 
10 categories, including 
communications, data- 
bases, technical and con- 
sulting services, and 
utilities. Under the main 
headings are a number of 
subheads. An alphabetical 
listing with brief descrip- 
tions of the more than 250 
companies participating in 
the book and geographica! 
and corporate/product 
cross-indices are provided. 

The Inte! Yellow Pages 
are free with a letterhead 
request. For ful details, 
contact inte! Corp., Litera- 
ture Department, 3065 
Bowers Ave., Santa Clara, 
CA 9505]. 
Circie 612 on inquiry card, 


Computer Gazette 

Almed at Students 

Computer Science Press 
has introduced the Bits 'n 
Bytes Gazette, a set of 1O 
mini newspapers about 
computers for elementary 
and junior high school stu- 
dents. Suitable for use as a 
classroom handout, the 
Gazette has articles and 


games that educate and 
entertain. it discusses busi- 
ness, medical, personal, 
and community uses of 
computers and highlights 
career opportunities. A 
guide with in-depth ex- 
planations and suggested 
activities is provided for in- 
Structors and parents. 

The Bits 'n Bytes 
Gazette, by Rachelle Heller 
and C. Dianne Martin, 
costs $10 per set. School 
discounts ranging from $3 
to 57,50 per set are avail- 
able. Contact the Com- 
puter Science Press Inc., | 1 
Taft Court, Rockville, MD 
20850, (301) 251-9050. 
Circle 613 on inquiry card. 


.J SOFTWARE 


FORTH for IBM PC 

Next Generation Sys- 
tems has introduced a ver- 
son of the FORTH pro- 
gramming language for the 
IBM Personal Computer. 
This package is based on 
the FORTH-79 Standard, 
and a FORTH Interest 
Group (fig) lookalike mode 
is provided. NGS FORTH 
uses the DOS file system, 
which lets you read from 
or write to programs and 
data in DOS files. Other 
features include an auto 
load screen boot, three de- 
bugging aids, and in- 
dividual code, stack, and 
data blocks as large as 64K 
bytes. 

NGS FORTH comes with 
an indexed, 200-page 
manual. It costs $66, plus 
$2 shipping. Contact Next 
Generation Systems, POB 
2987, Santa Clara, CA 
95055. 

Circle 614 on inquiry card. 
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Financial Facts 


Financial Facts performs 
a variety of financial func- 
tions, including deprecia- 
tion, interest, loan prin- 
cipal, and future value, It 
offers four methods of cal- 
culating depreciation and 
amortization tables for 
mortgage payments and 
other long-term loans, it 
gives you the ability to 
compute the future value 
of investments, the value 
of an investment after a 
deposit or withdrawal, and 


nominal and effective in- 
terest rates. 

Financial Facts runs on 
Apple il, i! Plus. or ile com- 
puters with one disk drive 
and 48K bytes of memory 
and on 64K-byte IBM Per- 
sonal Computers with PC- 
DOS and a disk drive. It 
costs $59.95 and is avail- 
able from Howard W. 
Sams & Co. 4300 West 
62nd St, Indianapolis, IN 
46268, [317] 298-5400. 
Circle 615 on Inquiry card. 


Interactive Authoring System 


The McGraw-Hill inter- 
active Authoring System 
heips you create computer- 
aided instruction courses 
on an IBM Personal Com- 
purer. Previous program- 
ming knowledge is not re- 
quired because step-dby- 
step onscreen directions 
guide you through the 
writing process. Your 
lessons can have multiple 
choice, matching, and fill- 
in-the-blank questions 
coupied with text. color 
graphics, and videotape 
segments. Sixteen fore- 
ground and eight back- 
ground colors tor graphics 
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and text are available. The 
system's interactive video 
capabilities are compatible 
with many video players 
with remote control cir- 
cuitry. 

The interactive Author- 
ing System requires 128K 
bytes of memory, two 
320K-byte floppy-disk 
drives, and color and asyn- 
chronous communications 
cards. For details, contact 
McGraw-Hill Interactive 
Authoring System, 26th 
Floor, 1221 Avenue of the 
Americas, New York, NY 
10020, [212] 997-6458. 
Circle 676 on inquiry card. 


Dynacomp Enters 
Heath/Zenith 
Software Market 
Dynacomp now offers 
47 software packages for 
Heath/Zenith computer 
users, Applications avail- 
able include engineering, 
Statistics, education, per- 
sonal finance, business, 
and games. For a free 
64-page software catalog, 
write to Dynacomp inc., 
Department C4, 1427 
Monroe Ave, Rochester, 
NY 14618, or call [716] 

447-B960. 


Circie 617 on inquiry card, 


Compaq Number 
Cruncher 

Pyramid Data Ltd. has 
released the Number Crun- 
cher, a financial-modeling 
system for the Compaq 
portable computer. This 
program blends text editing 
and calculating capabilities 
into a flexible modeling 
program. Fixed rows and 
columns are not used by 
the Number Cruncher, 
which permits user-defined 
report formats. Standard 
row and column mathe- 
matics functions are pro- 
vided, as are commands 
that ler you add, subtract, 
multiply, and divide blocks 
of rows and columns to 
produce a single total. 

The Number Cruncher, 
which requires 128K bytes 
of memory, costs $395. 
Complete details are avail- 
able from Pyramid Data 
Ltd., POB IO116, Santa 
Ana, CA 92711, (800) 521- 
2233; in California, (714] 
639-1527. 

Circle 618 on inquiry card. 


Accountant for TI 
Professional 
Computer 
Continental Software 
has reconfigured The 
Home Accountant for the 
128K-byte Texas instru- 
ments Professional Com- 
puter, This menu-driven 
program can maintain 200 
budget categories, track 
five checking accounts, re- 
concile bank statements, 
record transactions, and 
handle 2000 transactions 
per month. It offers a fore- 
casting module, graphic 
capabilities, and one-key 
English-language com- 
mands. The Home Ac- 
countant’s printout func- 
tion, which can be used for 
writing checks or orga- 
nizing data for readouts, 
works with most dot- 
matrix and daisy-wheel 

printers. 

The Home Accountant 
runs on MS-DOS using M$- 
BASIC. The suggested price 
is $150. Contact Continen- 
tal Software, 11223 South 
Hindry Ave., Los Angeles, 
CA 90045, (213) 417- 
8031. 

Circle 619 on inquiry card. 


Moon Hopper 
Features Graphics, 
Sound, and Colors 
Moon Hopper from 

Computerware is an ar- 
cade-type game for the 
Radio Shack TRS-80 Color 
Computer and the TDP- 
100. While on test ma- 
neuvers of the new Moon 
Hopper space exploration 
vehicle, you are attacked 
by a swarm of aliens. To 
reach the next moon base, 
you must hop and roll over 
craters and rocks while 
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blasting the attackers with 
your phasers. Graphics 
andsound campiete this 
adventure. 

Moon Hopper requires 
32K bytes of memory. It’s 
available on floppy disk or 
cassette for $29.95 and 
$24.95, respectively. Order 
it directly from Computer- 
ware, Suite 102, 4403 
Manchester Ave. POB 
668, Encinitas, CA 92024. 
(619) 436-3512. 

Circle 620 on inquiry card. 


Accounting Control 
for Rainbow 

The Business Account- 
ing Control! Systems (BACS) 
for Digital Equipment Cor- 
poration's Rainbow TOO is 
marketed by American 
Business Systems. BACS 
modules for the Rainbow 
are single-user programs 
running under CP/M-86. 
BACS provides you with in- 
teractive menus, extensive 
eror checking, full opera- 
tor prompting, and the 
ability to display reports on 
Screen. The five-module 
series comprises order en- 
trylinventory control, ac- 
counts receivable, ac- 
counts payable, payroll, 
and general ledger pro- 
grams. BACS is written in 
RM COBOL. 

Minimum hardware re- 
quirements are 64K bytes 
of memory, a 24-+ine by 
80-character screen, and a 
132-column printer. Fur- 
ther information is available 
from American Business 
Systems Inc, 3 Littleton 
Rd.. Westford, MA 01886, 
(617) 692-2600. 

Circle 621 on inquiry card. 


COMMUNICATIONS 


V 


Compact Datasets 


Micom's Micro400 Local 
Dataset Models 430 and 
43] connect terminals and 
computers in a local en- 
vironment. intended for 
use on a college campus or 
within a building, these 
devices provide full-dupiex 
asynchronous communi- 
cations for up to 3 miles at 
9600 bps (bits per second). 
The Model 430 can cover 
mare than | mile at 19,200 
bps. They plug directly into 
an RS-232C interface and 
are powered by the host 
system. Both models are 


about the size of a package 
of cigarettes, 
The Model 430 Line 


Driver is designed for use 
on customer lines. It costs 
$85. The Modei 43] Local 
Dataset is intended for 
operation on telephone 
company-supplied limited- 


distance private circuits. It's 
available for $95. For fur- 
ther detaíls, conract Micom 
Systems Inc.. 20151 Nord- 
hoff Sr, Chatsworth, CA 
91311. (213) 998-8844. 


Circie 622 on inquiry card. 


Software, Hard-Disk 
Create Network 
Link-Bos is an integrated 
hardware and software 
approach to networking. It 
provides the ability to link 
multiple users, computers, 
operating systems, and se- 
lected applications pro- 
grams through a hard-disk 
unit. Link-Bos software 
allows sharing of data with 
a mix or a match of such 
B-, 16-, or 32-bit computers 
as Radio Shack, Victor, and 
Zenith. When running any 


one of the more than 50 
Bos applications programs, 
all computers in the net- 
work can simultaneously 
use the same data. Each 
single-user operating sys- 
tem and software will 
work unchanged. 

Link-Bos paralelis the 
operating system supplied 
with your system. All com- 
puters in the network are 
connected to 3 common 
Winchester hard-disk unit 
that serves as the network 
storage area. Data and 
messages move between 
workstations through the 
Winchester unit. 

Bos application pro- 
grams are available in ac- 
counting, farming. time- 
keeping and other areas. 
Complete details can be 
obtained from Aid Data Sys- 
tems inc., Route 3 Center, 
POB 750, Millersville, MD 
21108, [301] 621-9494. 
Circle 523 on inquiry card. 


Telecommunications 
Distribution Network 
Business Computer Net- 
work (BCN) is a telecom- 
munications distribution 
system that provides access 
to existing databases and 
online services such as The 
Source, Dow Jones, and 
Western Union's Easy- 
Link. Databases are ac- 
cessed from a menu, and 
BCN automaticaly signs 
on the user. Point-to-point 
communications Software 
that lets different brands of 
computers work together is 
one feature of this system. 
Software downloading, 
which iets users purchase 
software at reduced rates 


Augus 1963 © BYTE Publications Inc 507 


directly from the BCN com- 
puter center, is also avail- 
able. Additional network 
services inciude electronic 
mail, an information sys- 
tem, and an electronic 
magazine and newsletter. 

Currently, BCN does not 
charge subscriber fees. A 
minimum monthly charge 
of $5 covers operating ex- 
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penses and services. A free 
system disk and a system 
overview can be obtained 
by contacting the Business 
Computer Network, Suite 
i220, Gill Plaza, 9601 Mc- 
Allister Freeway, San An- 
tonio, TX 78216, [512] 
340-8201. 

Circle 624 on inquiry card. 


Classroom Use Possible 
with Two-Way Network 


The Network 216 and 
the Monitor 16 are at the 
heart of the first network 
system designed for com- 
plete two-way communi- 
cations between a master 
Station and its Satellites. 
This system, created by 
Wolsten's Computer De- 
vices, is designed for any 
situation in which more 
than one computer is used 
at a given time, such as in a 
computer class. Uploading. 
downioading, and the abil- 
ity to send information to a 
printer are provided. Corn- 
munication is both video 
and audio. A dedicated 
computer is not required. 

The Network 216 scans 
up to 16 active Atari com- 
puters and requests if any 
action, say uploading or 
sending data to a printer, 15 
required, It automatically 
proceeds fram one com- 
puter to another, skipping 
inactive units. Its data rate 
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is 19,200 bits per second, 
Tne Network 216 uses 
Atari DOS and can handle 
up to four disk drives and a 
printer. 

The Monitor 16 expands 
and enhances the sysrem. 
t can monitor any of the 
16 Ataris individually at the 
turn of the dial. When 
used with any television 
set, the Monitor 16 can dis- 
play the same video infor- 
mation that is appearing 
on each computer. Audio 
communication is made 
possible through the use of 
a headset with an attached 
microphone. 

A hard-disk option will 
be available for the system. 
For additional information, 
contact W/olsten's Com- 
puter Devices inc. 99 
Washington St., East 
Orange. NJ 07017, (201) 
678-0408. 

Circle 625 on inquiry card. 
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Integral IBM PC, XT Modem 


The Bizcomp PC:Intelli- 
modem is an integra! Bell 
212-compatible modem 
for the IBM Personal Com- 
puter. It can communicate 
at 300 or 1200 bps (bits 
per second) and offers in- 
tegrated voice and data 
capabilities. Its telephone 
handset permits program- 
controlled switching be- 
tween voice and data 
communications without 
requiring a redial, The 
handset, for example, can 
be used to monitor com- 
munications or to supply 
voice and Touch-Tone in- 
put under control of the 
Personal Computer. Stan- 
dard features include auto- 
dial, auto-repeat dial, and 
auto-answer. The PC:In- 
telliimodem comes with a 
menu-driven communica- 
tions software package 
that provides more than 
50 commands and status 
checks. 


The PC:Intellimodem is 
marketed through a net- 
work of IBM dealers. Its 
suggested list price is 
$499, Contact your local 
IBM dealer or write to Ir- 
quiries Manager, Bizcomp 
Corp., POB 7498, Menlo 
Park, CA 94025. 


Circie 626 on inquiry card. 


IEEE-488-to- 
Ethernet Interface 
An interface board that 

connects computers with 
an IEEE-488 GPIB port to 
an Ethemet local-area net- 
work has been announced 
by Xebec. VLSI technology 
is used in this board to 
carry out the physical and 
data-ink control layers of 
the ISO Ethernet specifica- 
tion. A dedicated micropro- 
cessor provides high-level 
command protocols to the 
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host system software. Un- 
wanted receive packets are 
autamaticaily discarded. 
Standard features inciude a 
éK-byte transmit buffer, 
two 2K-byte receive buf- 
fers, automatic retransmis- 
sion after collision, and an 
onboard encoder/decoder 
and transceiver. Software- 
configurable partial multi- 
cast address filtering is pro- 


vided, and the board offers 
four software-specified ad- 
dress reception modes. 
Other software features in- 
Clude a statistics mode and 
self-test and diagnostics. 
Ful details are available 
from Xebec, 432 Lakeside 
Dr., Sunnyvale, CA 940B6, 
(408) 733-4200. 

Circle 627 on inquiry card. 


PC to HASP/RJE Communications System 


Persyst's DCP/88 Distrib- 
uted Communications Pro- 
cessor is an intergrated 
hardware and software 
system that permits IBM 
Personal Computer and PC 
XT users to perform HASP/ 
RJE (Houston Automatic 
5pooling Program/remote 
job-entry) functions with 
IBM mainframes. Incorpo- 
rating an 8088 micropro- 
cessor, the DCP/88 con- 
trols all communications, 
sending and receiving data 
simultaneously with pro- 
gram execution on the PC. 
It supports 64K bytes of 
dual-processor RAM and 
can accommodate asyn- 
chronous, bisynchronous, 
HDLC, and SDLC line pro- 
tocols. The DCP/8B re- 
quires a single card slot and 


can function as a parallel 
processor for program or 
subroutíne execution. 
PC/HASP software sup- 
ports up to seven multi- 
leaved input and seven 
output jod streams concur- 
rently. AS many as six 
reader streams and six 
print/ounch streams can be 
initiated from the PC con- 
sole. Centronics- and Data- 
products-compatible 
printers up to 600 lines per 
minute are supported, and 
print data can be spooled 
ta disk for off-line printing. 
Minimum system re- 
quirements are PC-DOS, 
64K bytes of memory, a 
monochrome display, and 
a disk drive. The suggested 
price is $1690; quantity dis- 
counts are offered. Contact 


Personal Systems Technol- 
ogy inc. Sute A, 15801 
Rockfield Blvd., Irvine, CA 
92714, [714) 859-8871. 
Circle 628 on inquiry card. 


MASS STORAGE 


Amdisk-V Drives 
Plug-compatible 
with Industry 
Standard 

Amdek Corporation's 
half-height double-density 
double-sided Amdisk-V 
floppy-disk drives are plug- 
compatibie with industry- 
standard 54-inch drives, 
Designed For origina! 
equipment manufacturer 
applications, the drives of- 
fer industry-compatible 
data-transfer rates, record- 
ing formats, and disk rota- 
tion speeds. They are said 
to offer a high random-ac- 
cess speed as a resuit of a 
head mechanism built with 


a steel-belt access device 
and ceramic magnetic 
heads. 

Full specifications and 
pricing information are 
available from Amdek 


Corp. 2201! Lively Blvd., 
Elk Grove Village, IL 
60007. [312] 364-1180. 
Circle 629 on inquiry card. 


Recording Technique 
Boosts Storage 

Sunol Systems’ Corvus- 
compatible mass-storage 
system uses a Run-Length 
Limited Coding technique 
that is said to provide up to 
50% more storage than 
common Winchester disk 
units. For example, a 12- 
megabyte Winchester disk 
after formatting has !O 
megabytes of usable stor- 
age. Using the same i2- 
megabyte design and the 
coding technique. the 
Sunol unit is clarmed to pro- 
vide 14 megabytes of 
storage. 

Sunol drives have a data 
transfer rate of 7500 bits 
per second and feature a 
Status display with current 
track, head. and sector lo- 
cations. More than 23 dif- 
ferent host adapters for 
such microcomputers as 
Apple and Victor are avall- 
able. 

Options include multi- 
plexer and the Omniner lo- 
Ca-area network. Contact 
Sunol Systems, 1072 Ser- 
pentine Lane, Pleasanton, 
CA 94566, (415) 484- 
3322. 

Circle 630 on inquiry card. 
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What's New? 


Large-Capacity 8-inch Fixed Disk 


An Binch Winchester 
fixed-disk drive, the D-1 100 
from Disctron can store 
J11.5 megabytes of for- 
matted data. System hard- 
ware includes mini Win- 
chester heads, plated 
media, linear voice coll, 
and closed-loop servo posi- 
tioning. Data is carried on 
four thin-fiim fixed disks, 
with each surface storing 


15.9 megabytes of data. 
The average access time is 
35 milliseconds. In manu- 
facturer quantifies, the 
D-1100 is $1735. Data 
sheets are available from 
from Disctron inc., 1701 
McCarthy Bivd., Milpitas, 
CA 95035. [40B) 946- 
6692. 

Circle 631 on inquiry card. 


Cartridge Tape 
System for IBM PC 
A cartridge tape subsys- 

tem for the IBM Personal 
Computer is available from 
Alloy Computer Products. 
The compact PC-Backup 
cartridge drive is a 4-track, 
6400-bpi unit that can han- 
dle 13.4-megabytes of data 
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per 450 feet of tape or 16.5 
megabytes of data on the 
555 cartridge. It can serve 
as a medium for data stor- 
age or retrieval or as an on- 
ste Winchester backup. 
PC-Backup comes with TIP 
(tape interchange program] 
software for controlling 
read, write, and dump 
operations. Utilities for cus- 
tomizing drive operations 
are provided. 

PC-Backup costs $1995. 
For full details, contact 
Alloy Computer Products, 
12 Mercer Rd,, Natick, MA 
01760, (617) 655-3900. 
Circle 632 on inquiry card. 


Winchester 
Technology for DEC 
Professional 350 

Digital’s RDSI, a 
lO-megabyte 54-inch 
Winchester disk, interfaces 
with the Professional 350. 
lts average access time is 
85 ms {milliseconds}; 
average rotational latency 
is 8.33 ms. RD51 character- 
istics include 345 tracks per 
inch with a density of 9074 
bits per inch and a peak 
data-transfer rate of 5000 
bits per second. It's 
organized with 1224 
tracks, each with 16 sec- 
tors. RD51 has two data 
platters and four data sur- 
faces. 

The drive alone costs 
$1695. Pricing for com- 
plete subsysterns with con- 
trollers is available by re- 


quest. Contact Digital 
Equipment Corp., May- 
nard, MA 01754. 


Circie 633 on inquiry card. 


Portabie Minicassette 
Program Loader 

The MTL4I is a portable, 
minicassette program 
loader from Braemar Com- 
puter Devices. intended as 
an VO device for R5-232C 
applications, the MTL-I can 
Store and retrieve approxi- 
mately 244K bytes of data 
on a single cassette. This 
unit reads and writes ANSI- 
compatible tape for loading 
programs or remotely col- 
lected data through a stan- 
dard RS-232C port. Light- 
emitting diodes provide 
status line and error indica- 
tion. Other features include 
a membrane keyboard For 
control commands, an in- 
tegral tape deck that uses 


50- or 80-foot tapes, and 
selectable data rates rang- 
ing from 150 to 9600 bits 
per second. 

In quantity, the MTL- 
costs $350. Further details 
are available from Braemar 
Computer Devices Inc., 
11950 12th Ave. 5, Burns- 
ville, MN 55337. [612] 
890-5135. 

Circle 634 on inquiry card. 


PRINTERS 


Printers for 
Commodore 64 
and VIC-20 

Cardco produces the 
Cardprinter/LO1, a letter- 
quality daisywheel printer 
for the Commodore 64 and 
the VIC-20. It runs at 14 
characters per second (cps) 
and provides boldface, 
shadow, and underline 
printing in normal or pro- 
portional! spacing modes of 
10, 12, or 15 characters per 
inch. Options include trac- 
tor and cut-sheet feeders 
and a keyboard for direct 
printing. The suggested re- 
tail price is $599.95. 

The Cardprinter/OM1 is 
also available from Cardco. 
This dot-matrix impact 
printer can print 40 col- 
umns of text on 3-4nch- 
wide adding-machine roll 
paper. Full Commodore 
graphics, SO-cps operation, 
and high-resolution dot-ad- 
dressable graphics are fea- 
tured. it costs $149.95. For 
complete specifications, 
contact Cardco Inc, 313 
Mathewson Ave.. Wichita. 
KS 67214, (316) 267-6525. 
Circle 635 on inquiry card. 


~~ 


What's New? 


Morrow Introduces 
Letter-Ouality Printers 


Three letter-quality. 
daisywheel printers have 
been introduced by Mor- 
row. The MP100, MP200, 
and MP300 offer Shannon 
text print speeds of 14, 20, 
or 3] characters per sec- 
ond. respecuvely. They 
operate with all Morrow 
computer systems, includ- 
ing the Micro Decision and 
the Decision |. Bidirectional 
printing and noise levels 
below 65 decibels are stan- 
dard. W/ord-processing 
functions such as boldface, 


underlining, centering, sub- 
script, and superscript are 
supported. Standard mult- 
strike Silver-Reed ribbons 
are used. The MP200 and 
MP300, both [32-column 
printers, can automatically 
load single-sheet paper. 
The prices range from 
$595 to $1195. Complete 
details are available from 
Morrow, 600 McCormick 
St, San Leandro, CA 
94577, (415) 430-1970. 

Circle 636 on inquiry card. 


Printer with a Personality 


Alphacom is marketing a 
40-column thermal printer 
targeted at the OEM mar- 
ket. The Aiphacom 1842 
provides applications flexi- 
bility through personality 
ie., Interface] modules 


that manage communica- 
tons with the host com- 
puter, generate characters, 
and determine the charac- 
ter set and matnx. A 
4-pound unit featuring a 
single-chip microprocessor 


controller and an Olivetti 
print mechanism, the 1842 
is housed in an impact-re- 
sistant Case, measuring 
Ov by 7% by 4 inches. It 
runs at 2 lines per second 
in either a graphics or char- 
acter rnode. 

With an interface mod- 
ule, the single-unit pnce is 
$199.50. Interface modules 
are .available for Cen- 
tronics, IEEE-488, and RS- 
232C ports. Teletext and 
videotex versions are in 
production. For informa- 
ton, contact Alphacom, 
2323 South Bascom Ave.. 
Campbell, CA 95008, 
[408] 559-8000. 

Circle 637 on inquiry card. 


Low-Cost Letter- 
Quality Printer 

The Transtar Mode! |30 
is advertised as the first 
daisy-wheel printer to pro- 
vide letter-quality print and 
full word-processing func- 
tions for less than $900. 
Produced with users of IBM 
PC, Apple, and Osbome 
computers in mind, the 
Model 130 Is compatible 
with all word-processing 
software that uses Diablo 
routines. An auto-load fea- 
ture lets you load cut-sheet 
paper to one of four 
switch-selectable positions 
designed for most corn- 
mon printing functions. 
Fully formed characters are 
printed, bidirectionally, at 
18 cps (characters per sec- 
ond) Shannon text rating: 
the maximum speed is 20 
cps. Cartridge ribbons are 
available in cloth or single- 
or multistrike Mylar film, 
and 9%6-character plastic 
print wheels come in pica, 


elite, or proportional styles. 
Proportionai spacing is sup- 
ported if your word proces- 
sor is so equipped. 

Two versions of the 
printer are offered. The 
Model 130P is an &bit 
Centronics-compatible par- 
allel interface. it costs $895. 
The Model 1308 works 
with R§-232C senal mter- 
faces. It has a standard 
2K-byte print buffer and 
switch-selectable transmis- 
sion rates ranging from 300 
to 2400 bits per second. 
The Model 1305 supports 
the DTR busy protocol, 
with XON/XOFF and ETX/ 
ACK protocols under DIP 
Switch control. The sug- 
gested retail price is $950, 
A bidirectional tractor-feed 
option lists for $149. For 
more details, contact Tran- 
star, 2110 1)6th NE, POB 
C-96975, Bellevue, WA 
98009, (206) 454-9250. 
Circle 638 on inquiry card. 
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16/32-Bit Processor 
Boosts Apple's Speed 

The PDO Il is said to in- 
crease the Apple iliile’s 
computational speed from 
200 to 2000 percent. Pro- 
duced by Enhancement 
Technology Corporation. 
the PDQ I! incorporates a 
16/32-bit MC6B000 micro- 
processor and 256K bytes 
of RAM and provides such 
productivity capabilites as 
multiple printer/communi- 
cations buffering, pseudo- 
disk functions, and track 
buffering. Most standard 
Applesoft BASIC programs 
are supported, as are ad- 
vanced 16/32-dit software, 
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Apple DOS 3.3, and the 
UCSD p-System interpreter. 

RAM rnernory expansion 
to | megabyte and Unix- 
like operating Systems are 
in the works. PDO ll costs 


What's New? 


$1595. Contact Enhance- 
ment Technology Corp., 
POB 1267, Pittsfield. MA 
01202, (413) 445-4219, 
Circle 639 on inquiry card, 


Microcomputer Vision System 


The Microneye vision 
system transmits images to 
your computer for mass 
storage of graphics displays 
and image analyses. Possi- 
ble applications include 
robotics, security, and text 
recognition. It's capable of 
256 by 128 resolution and 
operating speeds of up to 
15 frames per second. 

Microneye is currently 
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available for the Apple Il 
Pius and tle, !'BM Personal 
Computer, Commodore 
64, and the Radio Shack 
TRS-80 Color Computer. It 
lists for $295. For complete 
specifications, contact 
Micron Technology inc., 
2805 East Columbia Rd., 
Boise, ID 83706, (208) 
383-4050. 

Circle 640 on inquiry card. 


Telephone/Terminai 
Runs Two Lines 


The Displayphone is a 
two-line business tele- 
phone combined with a 
7-inch terminal screen pro- 
duced by Northern Tele- 
com and distributed by 
May-Craft Information Sys- 
tems. This device is de- 
signed for accessing data- 
bases such as The Source 
and Dow Jones, even 
while you're on another 
line. Displayphone pro- 
vides an internal speaker/ 
phone, a call directory, call 
timer, an internal 300-Dit- 
per-second {bps} modem, 
and an electronic clock 


with time and date. The 
screen format is 24 lines by 
80 columns. Displayphone 
supports a separate printer 
and comes with an exter- 
nal RS-232C data connec- 
tor offering speeds of up to 
| 200 bps. 

Further information on 
the Displayphone is avail- 
able from May-Craft Infor- 
mation Systems Inc., 4312 
Beltwood Parkway 5, Dal- 
las, TX 75234, (800) 
527-7456; in Texas, [214] 
392-3766. 

Circle 541 on inquiry card. 


16-Bit SMC-70 
Upgrade Offers 256K RAM 


Sony Microcomputer 
Products is marketing a 16- 
bit upgrade for its SMC-70 
microcomputer. The Super- 
charger converts the SMC- 
70 into a 16-bit system 
carrying 256K bytes of on- 
board RAM {random-ac- 
cess read/write memory). 
Based on intel's 8086 
microprocessor operating 
at 5 MHz, the Supercnarger 
is capable of supporting 
CP/M and MS-DOS concur- 
rently. It measures 1436 in- 


ches wide by 6'4 inches 
deep by 4*& inches high. 
Changes to SMC-70 peri- 
pherals are not required. 
Options available in- 
clude an additional 512K 
bytes of RAM and an 8087 
floating-point mathematics 
processor. The Super- 
charger costs less than 
$1000. Sony Microcom- 
puter Products, Sony Dr., 
Park Ridge, NJ 07656. 
Circle 642 on inquiry card. 


What's New? 


Computer Image Recorder 
Snaps Instant Photos 


The Polaroid Palette, an 
interactive film recorder, 
produces high-quality 35- 
mm slides and instant 
photographs of computer 
graphics images in either 
black-and-white or color. 
Featuring a flat-faced. 
medium-resolution mono- 
chrome video screen with 
a tricolor filter wheel, the 
Palette allows even mono- 
chrome displays with 
graphics capabilities to pro- 
duce color prints for pre- 
sentations, displays, record 
keeping, or working copies. 
ft connects to the com- 
puter through black-and- 
white video and RS-232C 
lines. It's supplied with m- 
teractive software for 
matching exposure param- 
eters to the film and allow- 
ing the user to control color 
selection and location. The 
software also lets you 
transfer images from the 
display to the film without 
modification, 

Palette can be used with 
Apple I! Plus, Apple tle, and 


IBM Persona! Computers. 
Several graphics packages 
are supported. The sug- 
gested retail price is $1300. 
including software, a 
35-mm camera back and 
an adapter plate, and 
transparency system hard- 
ware. Further details are 
available from Polaroid, 
575 Technology Square, 
Cambridge, MA 02139, 
[61 7] 577-2000. 

Circle 644 on inquiry card. 


Eight-Color, 
High-Resolutlon 
RGB Monitor 

The Model SC-300 color- 
display monitor is compat- 
ible with Apple t/l, IBMI 
PC, NEC, and other popu- 
lar computers. A 13-inch 
red/green/blue high-resolu- 
ton monitor, the SC-300 
offers a display format of 
80 characters by 25 lines in 
a 5- by 7-dot grid. Key 


specifications include eight 
colors plus intensity (total 
[6 colors). a digital arnpli- 
fier video circuit, and a 
center resolution of 700 
dots (minimum). 

The SC-300 monitor 
costs $899. Complete tech- 
nical specifications are 
available from Sakata 
U.S.A. Corp., 65! Bonnie 
Lane, Elk Grove Village, IL 
60007, (800) 323-6647; In 
lilinois, (312) 593-3211. 
Circle 645 on inquiry card. 
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SYSTEMS 


Concurrent 
Processing 

The Xerox 16/8 Profes- 
sional Computer combines 
16- and 8-bit microproces- 
sors for concurrent process- 
ing of two tasks. The 16-bit 
operating systems are 
CP/M-B6 and MS-DOS; 
CP/M-BO handles the 8-bit 
work, The 16-bit inte! 8086 
processor provides |28K 
bytes [expandable to 256K 
bytes} of user memory, 
while the 8-bit Zilog Z80A 
has 64K bytes. Standard 
features include a 12-inch 
black-and-white display 
with a 24 by 80 format, 
two serial and two parallel 
ports. and a low-profile 
keyboard with 12 user-de- 
finable keys, 6 system func- 
tion keys, a !O-key numeric 
keypad, cursor keys, and a 
Help key. Video attributes 
such as blinking characters, 
high and low intensity, in- 
verse video, and graphics 
are provided. Storage op- 
tions, which can be 
tailored to specific needs, 
include two  single-or 


double-sided 514- or B4nch 
floppy-disk drives and a 
lO-megabyte  fixed-disk 
drive that comes with a 
double-sided &inch disk 
drive. 

Two letter-quality Diablo 
printers, 5- or TO-slot ex- 
pansion moduies, Ethernet 
network communications, 
and a vanety of applica- 
tions software are available 
as Options. Prices begin at 
$3395; quantity discounts 
are offered. Contact Xerox, 
Office Products Division, 
1341 West Mockingbird 
Lane, Dallas, TX 75247. 
Circie 646 on inquiry card. 


Automated Language 
System 

ALPS, Automated Lan- 
guage Processing Systems. 
is a multilingual translator 
and authoring workstation 
capable of serving as a mas- 
ter station in a network or 
as a stand-alone unit. The 
basic ALPS word processor 
lets you work in more than 
100 Roman-aiphabet-based 
languages and offers con- 
tinually accessible diction- 
ary-building and lookup 
capabilities. This system 
features multiple-window 
80- and [30-column dis- 
play screens, a letter-quailty 
multilingual printer, and 
multilingua! keyboards, 
Floppy-disK and hard-disk 
storage capacities range 
from 10 to 300 megabytes. 
Network and telecommu- 
nications capabilities permit 
access to term banks and 
terminology-exchange net- 
works. 
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A fuil range of optional 
integrated writing aids, 
multiple unit configura- 
tions, and financial soft- 
ware are available. For 


What's New? 


complete details, contact 
800 


ALPS, 190 West 


North, Provo, UT 8460], 
[BO1] 375-0090. 
Circle 647 on inquiry card. 
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Single-Board 6809 Computer 


The 6809 Control 
Module from Wintek Cor- 
poration is designed for 
such applications as 
dedicated control, protocol 
conversion, and roboucs. 
This system comes with a 
watchdog timer, real-time 
clack, two RS-232C ports, 
four parallel ports with 
handshaking, and up to 
64K bytes of RAM and 
EPROM. It's built on an 
industry-standard 4V»- by 
6Vz-inch card, and it's 


514 = Aumat 1983 © BYTE Publications Inc 


compatible with all Mintek 
O modules. 

Options include addi- 
tonal ROM or CMOS RAM 
memory modules and 
6809 development soft- 
ware. Prices begin at $245; 
quantity discounts are 
available. A manual alone 
costs $5. For full details, 
contact Wintek Corp.. 
1801 South St, Lafayette. 
IN 47904, (317) 742-8428. 
Circle 649 on inquiry card. 


16K-Byte Computer for Less Than $80 


The Timex/Sinclair 1500, 
a léK-byte computer, has 
biack-and-white graphics 
capabilities, a 40-key type- 
writerdike keyboard, and 
the ability to use either 
standard audio cassettes or 
mini-cartridge software. 
Other features include 22 
graphics and 22 special- 
character keys, Extended 


BASIC. and compatibility 
with software and periph- 
erals available for the 
TS1000. RAM memory s 
expandable to 32K bytes. 
The suggested retaii 
price is $79.95, Contact 
Timex Computer Corp.. 
Middlebury, CT 06762. 
Circle 650 on inquiry card. 


System Expands for Multiple Users 


Cromemco's C$-3A series 
of general-purpose micro- 
computers offers multiuser, 
multitasking capabilities. 
The basic CS-3A comes 
with a Z80A, 64K bytes of 
memory. two slimline 8- 
inch Tandon disk dnves 
with a total of 2.4 mega- 
bytes of storage, and 
CROMIX and CDOS oper- 
ating systems. 

System expandability be- 
gins with a 2l-slot back- 
plane and a line of bus- 
compatible board prod- 
ucts. A dual-processor op- 
tion couples the Z80A with 
the 68000 microprocessor. 
Other hardware available 
includes up to 4 megabytes 
of user memory and 2] 
megabytes of fixed-disk 
Winchester storage. Soft- 


ware options such as error 
checking and correcting 
memory and a multiuser. 
multitasking operating sys- 
tem are offered. C. LISP, 
FORTRAN, COBOL, Pascal. 
BASIC RPG-I, and RATFOR 
are supported. When 
equipped with dual proces- 
sors, the C&S3A can run 
FORTRAN-77 and Level Il 
COBOL. 

The basic CS-3A system 
costs $6995, The dual-pro- 
cessor version with 256K 
bytes of memory is $7995. 
Full specifications are 
available from Cromemco 
Inc.. 280 Bernardo Ave., 
POB 7400, Mountain 
View. CA 94039, (415) 
964-7400. 

Circle 65] on inquiry card. 
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Color Computer for Beginners 


The Radio Shack TRS-80 
Micro Color Computer 
Model MC-10 Is targeted at 
first-time Computer users. A 
4K-byte machine that’s 
software-compatible with 
Color BASIC, the MC-10 of- 
fers low-resolution graph- 
ics, keyword input using 
two keystrokes, and text 
and graphics displays in a 
32-character by 16-line for- 
mat. For expansion, serial 
and cassette ports are pro- 
vided. The MC-IO con- 
nects ro standard color or 


black-and-white televisions 
through its built-in RF 
modulator. 

A plug-in !6K-byte 
memory-expansion mod- 
ule will soon be available. 
With a manual and moni- 
tor-connection cables, the 
MC-1O costs $119.95. For 
more information, contact 
your local Radio Shack 
Computer Center or Radio 
Shack, 1800 One Tandy 
Center, Fort Worth, TX 
76102. 

Circle 652 on inquiry card. 


Software Library Comes Standard 


The Multiplan electronic 
spreadsheet, the V/ordstar 
3,3 word processor, Mal- 
merge 3.3, CBANC, CP/M 
Plus, a VT-IOO terminal 
emulation package, and 
Digital Research's GSS- 
Graph graphics package 
and the GSX-80 graphics- 
device driver comprise the 
software library supplied 
with the Visual 1050 Per- 
sonal Computer, Sysrem 
hardware is made up of 
two 400K-byte floppy-disk 
drives. 96K bytes of RAM, a 
high-resolution (640 by 


300), bit-mapped mono- 
chrome display, a de- 
tached 93-key keyboard, 
and printer, modem, and 
Winchester disk-expansion 
ports. 

A plug-in, dua-port serial 
card, 64K bytes of mem- 
ory. and a 5-megabyte 
hard-disk are available as 
options. The Visual i050 
lists for $2695. For more in- 
formation, contact Visual 
Technology Inc., 540 Main 
St., Tewksbury, MA 01876. 
(617) 851-5000. 

Circle 653 on inquiry card. 


IBM PC Look-Alike 

The Sanyo MBC 550 i5 a 
l6-bi IBM Personal Cam- 
puter Icok-alike Standard 
features include an 8088 
microprocessor, 128K 
bytes of memory, a 160K- 
byte fioppy-disk drive, color 
graphics capabilities, and a 
Centronics-type printer 
port. Supptied software in- 
cludes Sanyo BASIC, utili- 
ties, a word processor, and 
diagnostcs. MS-DOS, an 
8087 mathematics proces- 
sor, 320K to 640K bytes of 
disk storage, monochrome 
or color monitors, and an 
extra 128K bytes of mem- 
ory are some of the options 
available. 

Prices for the MBC 550 
begin at $995. Contact 
Sanyo Business Systems 
Corp, 5! Joseph St. 
Moonachie, NJ 07074, 
[201) 440-9300. 

Circle 554 on inquiry card. 


16-Bit Computer 
Suited for Home and 
Bu iness 

A 16-bit desktop com- 
puter, the Toshioa T300 is 
designed for personal and 
business use. This machine 
has an 8088 processor, 
I92K bytes of memory, a 
|O3-key detached key- 
board, three video inter- 
faces, a serial RS-232C port, 
and a Centronics-com- 
patibie parallel port. Three 
displav monitors are of- 
fered: a 12-inch green 
screen, an 8-color 14-inch 
version, and a [4-inch dis- 
play with [6 colors avall- 
able from a palette of 256. 
Each tit-and-swivel moni- 
tor has a dot-addressable 
resolution of 640 by 500. 


Mass storage is provided 
by one or two slimline 
514-inch  double-density, 
double-sided floppy-disk 
drives, eacn with a cap- 
acity of 640K bytes. MS- 
DOS and T-BASICI6 are 
standard, and  CP/M-B6 
and CBASIC-86 are avall- 
able as options. RAM mem- 
ory is expandable to 512K 
bytes. For full details, con- 
tact Toshiba America Inc., 
Information Systems Divi- 
sion, 2441 Michelle Dr. 
Tustin, CA 92680. {714} 
7 30-5000. 

Circle 655 on inquiry card. 
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Adjustable Computer 
Tables 

Emmein B. V. is export- 
ing computer terminal and 
keyboard tables with elec- 
tronically controlled height 
adjustments, Each high- 
grade steel table has two 
independently adjustable 
leaves that permit the key- 
board and terminal to be 
raised or lowered. Lifting 
systems are concealed be- 
hind a panel, and each 
table comes with a cable 
duct for the terminal's 
cables and power supply. 

Three models, each with 
a different adjustment 
method, are offered: the 
electronic model permits 
recording of the desired 
height for automatic ad- 
Justments; the push-button 
model uses electric 
motors and screw drives: 
and the mechanical mode! 
adjusts each leaf using 
balanced weights. 

Sides leaves are avallable 
for each table. For informa- 
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tion, write to the Consulate 
General of the Nether- 
lands, Economic Section 
632/82, One Rockefeller 


What's New? 


Plaza, New York, NY 
10020. 


Circle 656 on Inquiry card. 


Vision Systems 


Digithurst Ltd. sells two 
vision systems for micro- 


computer applications 
ranging from education to 
artificial intelligence. The 
Microsight ] is a CCTV- 
based unit that uses a 
Micro Eye camera interface 
to send &-bit digitized video 
images to a computer. The 
Microsight 2, based on a 
solid-state camera, employs 
a 128 by 128 CID sensor to 
capture an image and a 
high-speed interface to 
pass the image back to the 
computer either as 8-bit 
digita! video or as threshold 
video. 


Both systems use a corn- 
mand processor and disk 
VO and camera-control 
routines. Other software 
permits interactive adjust- 
ments of camera settings 
and display of facsimile and 
binary images. A boun- 
daryledge detection pro- 
gram is included. The 
Microsight ! costs £499, 
The Microsight 2 is £199. 
Contact Digithurst Ltd., 
Leaden Hill, Orwell, Roys- 
ton, Hertsfordshire SG8 
SOH. England; tel: (0223] 
208926. 

Circle 657 on inquiry card. 


P-system for IBM PC 


Network Consulting has 
configured a version of the 
UCSD Pascal p-System for 
the iBM Personal Com- 
puter. Purported to run 
one to five times faster 
than its competition, this 
system features a rewritten 
8088 interpreter and float- 
ing-point programs that 
manipulate rea! numbers. 
Its long-integer support is 
said to be three to five 
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times faster than previous 
systems. 

Dealer prices begin at 
$845. Benchmarks and 
marketing information are 
available from Network 
Consulting Ine., Suite }10, 
Discovery Park (Willingdon 
Site), 3700 Gilmore Way, 
Burnaby, British Columbia 
V5G 4MI, Canada, (604) 
430-3466. 

Circle 658 on inquiry card. 


Joystick Port for VIC 
MFJ Electro Enterprises 
offers Commodore VIC-20 
users an add-on port for 2 
second joystick for pro- 
gramming and running 
two-player games. Pro- 
gramming instructions and 
a sample two-player game 
on cassette are provided ir 
this $21.50 package. Con- 
tact MFJ Electro Enter- 
prises, POB 13076, Kanata, 
Ontario, K2K 1X3 Canada. 
(613) 592-2962. 
Circle 659 on inquiry card. 


Graphics Display 
Terminal 

Nippon Computer Com- 
pany's NJC-M1212 graph- 
ics display terminal is suit- 
able for business graphics 
and graphics information 
retrieval. Standard features 
include a 1Z-nch green 
screen, 640- by 486-dot 
resolution, T-microsecond 
per dot high-speed draw- 
Ing, three communications 
ports, and a Tektronix 
4010/4014 emulator. The 
complete package is pro- 
vided with a graphics pro- 
cessor, communications 
Software, and a keyboard. 

The list price is $2600, 
Contact Nippon Computer 
Co. Ltd. Naito Building, 
Nihonbashi Hamacho 
2-25-], Chuo-ku, Tokyo 


103, Japan; tel; 
03-669-3066; Telex: 
0-2523475. 


Circle 660 on inquiry card. 
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RS-232C Switch and 
Indicating Adapter 
Bejed's Model BJ-1208 

EIA MinkFSwitch provides 
manual switching be- 
tween many RS-232C de 
vices, such as a rnodem or 
computer. Common leads 
4, 3, 4, 5, 6, 8, and 20 are 
Switched, while 1, 7, and 
10 are hard-wired through. 
Its nonlocking push button 
changes color when oper- 
ated. In single units, the 
BJ-1208 costs $98, im 
cluding mounting hard- 
ware. 

Also available from Bejed 
is the Model BJ-1218 In- 
dicating Adapter. Its LEDs 
provide the status informa- 
tion on RS-232C data leads 
2, 3, 4. 5, 6, 8, and 20. Ali 
other leads are carried 
through without indica 
tion. The Mode! B.J- 1218 is 
offered in two versions for 
different connector ar- 
rangements. Either model 
costs $35. 

Quantity discounts on 
these devices are offered. 
For more information, con- 
tact Bejed inc., 4824 North- 
east 42nd, Portland, OR 
97218, [503] 281-8153. 
Circie 661 on Inquiry card. 


What's New? 


Colored-Coded Disks Ald Filing 


Colored disks from 
Cenna Technology help 
you file, code, and identify 
your programs. Five dit- 
ferent colors are supplied 
with each lO-pack: red, 
orange, yellow, green, and 
blue. Other color combina- 
tions are available on re- 
quest. The disk cartridge 
materia! is high-quality 
Homopolymer PVC. Sin- 
gle-sided. double-sided, 
and quad-density 5'A- and 
B-inch disks are offered. 

The suggested end-user 
price for a [O-pack of sim- 
gie-sided 54-inch disks is 
$34.95, Dealer pricing is 
available. Contact. Cenna 
Technology Inc., 183 Cot- 


tage Ave, Sandy, UT 
84070, {B01} 261-1600. 


Circle 662 on inquiry card. 


Bulk EPROM Eraser 
Works in Minutes 
The Memorase C-25 

erases up to 25 EPROMS in 
1O minutes. It cornes with 


a filtered viewport, high- 
intensity grid lamp, 60- 
minute timer for simplified 
exposure settings, and a 
safety interiock. In single 
units, the C-25 costs $395, 
A desktop version capable 
of erasing | to B EPROMs, 
the Model DE-4 costs ap- 
proximately $78. Volume 
discounts are available. 
Contact UVP Inc., 5100 
Walnut Grove Ave., POB 
1501, San Gabriel, CA 
91778, (213) 285-3123. 

Circle 663 on inquiry card. 


Terminals Upgraded 

to CP/M Systems 

The Microfit Instant 
Computer upgrades your 
Televideo or Lear Siegler 
termina! into a CP/M sys- 
tem. Microfit is a single 
beard 64K-byte computer 
using a Z80A processor 
and offering two RS-232C 
ports, a Centronics parallel 
interface, and a floppy-disk 
controller for up to four 
514- or 8-inch disk drives. 
Storage capacities range 
from 200K bytes to 5 
megabytes. 

Microfit will convert 
Televideo Models 910, 
912, 920, 925, and 950 
terminals and Lear Siegler 
Models ADM-3A and 
ADM-5. It costs $1595, 
which includes CP/M and 
dual 720K-byte doubie 
sided floppy-disk drives. 
Full details are available 
from Data Systems Market- 
ing, 5710 Ruffin Rd.. San 
Diego, CA 92123, (BOO) 
854-2684, in California, 
(800) 532-3717. 

Circle 664 on Inquiry card. 


Joystick for the 
Apple and IBM PC 
The Mach ill joystick 

from Hayes Products is 
connector-compatible with 
Apple li/lle and IBM Per- 
sonal Computers. It fea- 
tures a gimble with spring 
centering or free-floating in 
any or all four X,Y coor- 
dinates, which provides an 
arm alignment with 360? 
movement. Fire control 
buttons are located on the 
deck of the control unit 
and on the end of the joy- 
stick. 

For the Apple il, the 
Mach Ill costs $49.95. The 
Apple lle and (BM Personal 
Computer version is priced 
$5 higher. Contact Hayes 
Products, 1558 Osasge St. 
San Marcos, CA 92069, 
(714) 744-8546. 

Circle 665 on inquiry card. 


Synthesizer Creates 
Stereo Effect 

The Stereo Composer is 
a music-synthesis system 
for the Radio Shack Color 
Computer and the TDP- 
100 from Speech Systems. 
Stereo Composer comes 
with software that lets you 
program four voices with a 
seven-octave range. Of the 
four vaices, two are dr 
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rected toward two sepa- 
rate channels, creating a 
stereophonic effect. Dot 
ted, doubie-dotted, eighth, 
quarter, and standard 
triplet notes are supported. 
Voices can be moved be- 
tween speakers, and music 
can be played at any tem- 
po in any key. Tempo and 
key can be changed as the 
music is playing, System 
hardware features in- 
dividual 8-bit D/A |digital- 
to-analog} converters to 
drive two audio power 
amplifiers which, in turn. 
run a pair of loudspeakers. 
Output can be connected 
to a home stereo system 
for greater stereo effect. 
The Stereo Composer 
costs $119,95. it’s available 
from Speech Systems, 38 
West 255 Deerpath Rd., 
Batavia, IL 60510, (312) 
879-6880. 
Circle 666 on inquiry card. 


Printer Travellng 
Cases 
Travelmaster's line of 


printer carrying cases fea- 
tures blow-molded double- 
wall construction, luggage- 
style handies, and locking 
latches. Cases are available 
for Epson Microlines, 
Okidata ML-80 series, C. 
itoh Prowriter, and NEC 
8O-character printers. Sug- 
gested retail prices range 
from $79.95 to $94.95. For 
more information, contact 
Southern Case Inc., Travel- 
master Division, 2315 
Laurelbrook St., POB 
28147, Raleigh, NC 27611, 
(BOO) 334-0551; in North 
Carolina, (919) 821-0877. 

Circle 667 on inquiry card. 
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What's New? 


Programmable Robot 
Lifts More Than 1 Pound 


The Microbot Alpha, a 
self-contained, program- 
mable robot, can lift pay- 
loads of up to 12 pounds. 
Alpha's arm, which has an 
1B-inch reach, offers such 
motions as 330? base rota- 
tion, 140° shoulder and 
eibow bends, 360? wrist 
rolls, and 180° wrist pitch. 
A cable-operated mechani- 
cal gripper uses timing beits 
coupled with metal pulleys 
to transmit the torque of 
Stepper motors. Operating 
speeds as high as 20 inches 
per second are achievable. 
and Alpha can be pro 
grammed for acceleration 
and deceleration modes. its 
repeatable position accu- 
racy is plus or minus 
twenty-thousandths of an 
inch. An onboard com- 
puter can be set to retain 
227 working positions. In 
addition, Alpha can be pro- 
grammed with other com- 
puters through an KS-232C 


asynchronous serial inter- 
face using a proprietary 
programming language. It 
includes 4K bytes of 
EPROM and EEPROM and 
IK bytes of RAM. 

In single units, the Alpha 
robot costs 58500. More 
information is available 
from Microbot Inec.. 435-H 
Ravendale Dr., Mountain 
View, CA 94043, [415] 
968-8911. 

Circle 668 on inquiry card. 


Printwheel Cleaning 
System 

Your printwheel's plastic 
and metal spokes and type- 
face crevices can be safely 
cleaned with the Copy- 
source Pnntwheel Clean- 
ing Kit. Spill-free wands are 
used to dispense 0.6 milli- 


liters of a cleaning solvent 
that eliminates plastic glaze 
and dissolves caked mag- 
netic dust, ink, and dirt. 
Each self-contained 
Copysource kit contains 10 
wands, 10 lint-free dry 
wipes, a cleaning station, 
and a tray, A single kit is 
$12.95. A case {10 kits) 
costs $89.50, To order, 
contact Chope-Stevens 
Paper Co, Department 
202, 1800 18th St., Detroit. 
MI 48216, (313) 237-0300. 
Circle 669 on inquiry card. 


RS-232C Devices Ald 
Connectlons 

The Jaxon Division of 
RVR Systerns markets two 
interconnection aids for RS- 
232C devices. The Owl in- 
serts into any RS-232C port 
and indicates whether the 
device type is DTE fter- 
minal) or DCE (modem). If 
left inline, the Owl in- 
dicates data transfers. 

When inserted between 
RS232C lines, the LBS] 
loopback switch lets you 
connect DTE to DTE, DCE 
to DCE, or DTE to DCE. 
Each connector operates 
LBS-], except pins 2 and 3. 
It comes with descriptions 
of DATA, CONTROL, and 
TIMING lines. 

These devices do not re- 
quire power, nor will they 
load lines. The Owl costs 
$39.95. LBS] is 529.95. 
Both prices include ship- 
ping and handling originat- 
ing from Jaxon, RVR Sys- 
tems, POB 265, Dewitt, 
NY 13214. 

Circle 670 on inquiry card. 


Automatic Ribbon Reinker 


The Mac linker from 
Computer Friends auto- 
matically reinks ribbons for 
any printer. Users merely 
load their ribbon cartridge, 
and Mac Inker metes out 
the correct amount of ink, 
evenly distributing it across 
the ribbon. 

Mac inker is available 


with multicolored inks and 
with cartridge-loading sta- 
tions for most current 
printers, It costs $54.95. 
For full details, contact 
Computer Friends. 100 
Northwest 86th Ave., 
Portland, OR 97229, (503) 
297-2321. 

Circle 671 on inquiry card. 


RS-232C Cable Offers 
a Handshake to Any Perlpheral 


The SCB21 Smart Cable 
from IQ Technologies is an 
intelligent RS-232C inter- 
face cable that can hook 
any computer to any per- 
pheral with the flip of a 
single switch. This device is 
designed with onboard 
logk circuitry that deter 
mines which RS-232C in- 
terface lines are used by a 
computer and a peripheral, 
and it adjusts the hand- 


shaking signals according- 
ly. This eliminates the need 
for breakout boxes, cable 
redesign, and inventories 
of custom cables. Possible 
applications include system 
integration and field ser- 
vice. 

The SC821] connects all 
the handshaking lines in a 
specific application in addi 
tion to CTS, DTS, DTR, and 
DSR. It functions at data 


rates of up to 19,200 bits 
per second. In the event of 
a hardware or software 
problem, the SC82!'s in- 
dicator lights point out the 
device that is disabling the 
data transfer. The cable is 
transparent to data rate, 
word length, and error and 
data codes. It costs $245 
and can be ordered from 
IQ Technologies inc., Suite 
308, 11811 Northeast First 
St. Bellevue, WA 98005, 
(206) 451-0232. 


Circle 672 on inquiry card. 


Disk Storage 
Containers 

Diskfiles provide efficient 
disk storage for up to 125 
floppy disks. Disk compart- 
ments are separated by 
removable Inserts, and five 
color-coded tab dividers 
are provided. The unit 
features dimensions similar 
to most disk drives and a 
dark, see-through acrylic 
finish. 

Diskus Jr., which holds 
75 disks, costs $39.95. 
Holding up to 125 disks, 
Diskfiles costs $59.95. An 
8-inch version capable of 
handling 115 disks is 
579.95. Add $3.75 ship- 


ping and handling to each 
order. Contact Diskus 
Products, 6003 Bandini 
Bivd., Los Angeles, CA 
90040, |213} 726-3088. 
Circle 673 on inquiry card. 


Stand Lifts PC for 
Stowing Keyboard 
Safely 

The P. C. Stand lifts the 
IBM Personal Computer so 
that you can safely stash 
the keyboard under the 
unit. The P.C. Stand 
allows the keyboard cable 
to be efficiently routed 
under the system, or it can 
be used for positioning the 
monitor at a more comfort- 
able viewing height. This 
welded steel unit is finished 
to complement tne IBM's 
color and texture. it 
measures 22 inches wide 
by 3 inches high by 14 in- 
ches deep. The suggested 
price is 534.95, plus S2 
shipping and handling. 
The P.C. Stand can be 
ordered from Personal 
Computer Accessories, 
4456 Partridge Court, San 
Jose, CA 95121, [408) 
578-7798.8 
Circle 674 on Inquiry card. 


Where Do New Products items Come From? 

The information printed in the new products pages of BYTE is 
obtained from “new product" or "press release” copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest ro rhe personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 


pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliabie companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
leature is necessarily limited. We therefore cannot be responsible 
tor product quality or company performance. 
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ba: h 
Flexible Diskettes 


6 Year Warranty- 100% Certified 


DELIVERED x qu 
ST wal 


"m Vendu Eet 
Pejtpetü Soh Fac nda ein d 


51/4" $6910 | BULK ic 


each El 


Be unt 
EGLE OENBITY 
MEL d 


Poi hen 18 pp Dam Fara 


5" $10 BULK 10 


Free shing im conbnantal USA Call tor 
Quanity discounts We accept money orders 
certified checks, VISA and MasterCard Persona! 
checks accopied. but fake Two weeks f clear WAR 

ND aco 4* 


| Software Services" 
1328 - 25h 5t S, Suite D 
Sn cnssis 
! =-  1:800-MEGA-BIT 


Circle 364 on Inquiry card. 


AUGUST SPECIALS 


LIST SALE 
| dBASE II 700 465 
WÜORDSTAR 495 348 
MICROSOFT 
BASIC COMPILER 395 305 
ZORK 1, il, or tl 40 28 
AMDEK COLDA i 379 319 
EPSON FX 80 699 615 
EPSON MX 100 B49 695 
| DISKETTES 5%" SSOD co 
P.O. BDX 64844 
DDE æ DALLAS, TX 75205 
1-800-527-7127 
IN TEXAS 1-214-525-3230 
PRICES GOOD THROUGH 08/31/83 
| Pinasa include 3% for Shipping (rrwerum $2.00], 
or 5% for Blue Label [minimum $3.00]. 
in Texas Add 5% Sales Tea 


MASTERCARD, VISA, 
CHECK [Aiow 10 Days). or COO (Add. $2.00] 


Cleete 127 on Inquiry card. 


6" DISKETTES ALSO AVAILABLE 
TOP QUALITY 
4 DISKETTES 
SPECIFY SOFT, 10 or 18 SECTORS 
e wabaaeh — S0 50 0 
SSOD iM13A411X) 2300 11200 21800 
OSOD (Misean — 30.00 148.00 286.00 


e control data 
SSDD (COC 1242-00) Dm 706.00 210.00 


DSOD (COC 1244-00) 147.00 2890.00 
e JARN — ——À —— — 

SSDD (3M 7440-0) 2200 106.00 213.00 
ô DSDO (3M 745-0) 31.0 15000 29500 


wv Ees 
SS0D (MD525-01.18158). 26.20 
BSOD (M0550-91-18188) 36.50 


ITMRE 
SSOD IMAX-MO- 1M) 28.95 
á OSHO (MAXYMD2 DOM) — 39.00 


245.00 


S5500 (DYS 10410) — 3600 
OSDO (DYS 104-20) 


iana: 252 -agID 


è SURCHARGE ON GRPERS 
SHIPPED GUTSCE Li 5A 


Dealer inquiries invited 
Circle 118 on Inquiry card, 


Now, Interconnect Any 
Two RS232 Devices 


em WIRING 
A: ADAPTER 


$24.95 


Connects any two 
RS-232 devices in any 
pattern. Tam x or permanent. Comes 
complete with ten plug, -in n propa wires. 
Wiring Adapter just $24.9 


lus $1.75 for postage and 
andiing, (IL res. add 5% 
Sales tax); we accept MC, 
Visa, an Purchase Orders 
from rated firms. Get FREE 
illustrated catalog of 
interface and monitoring 
equipment. 


B-B electronics 
P.O. Box 475 B e Mendota, IL 61342 
Phone (814) 539-5827 


Circle 41 on Inquiry card. 


SMITH-CORONA TP-1 


Letter Quality = Daisy Wheel Prmier 


Order Toll Free: 
Free Shipping 


$479 


1-800-531-5478 (Guide 0I Texas) 
(512) 250-1523 jin Texas} 


=CompeuAidd Corp 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Clrole 83 on inquiry card. 


QUA DISK DRIVES 


TANDON 
gm 
Single Or Double Density _ 57179m 
Free Shipping 


s249% 
Free Shipping 


3249% 
reg Shipping 
Order Toll Free 
1-800-531-5475 (outside Of Texas] 
(512) 280-1523 t Texan; 
"M Wa Can't Sup The Next Warking Day. 
We Want Take Pa Order " 
MasterCard e VISA w Check 
N, Retments Add 5% Sales Tax 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 i 


Girele B4 on inquiry card. 


MACHINE CODE TRANSLATOR 
(DISASSEMBLER) 


CROSS ASSEMBLER 


FORTRAN Saurce Pragramu on 

B Magnetk Tape (800 or 1600 BP 
& Diskete (5S/SD ind. Sed.) 

Es Iestatlativa an — k aui 


FORTRAN Camp 


INSTRUCTIONS and 
EXAMPLE RUNS 


$149.95 EACH 


ame M, Con & Associates 
©. Bos 270340 
Dalla, Tx 75227 


Circie 78 on Inquiry card. 


C/UNIX- 
'4.00.. 


a C Language and the UNIX'" 
Library Functions detailed in a 
pocket sized booklet. 54.00 each, $10 
for 3, or 53 each for 10 or more, 


C Language Reference Card 
$2.50 each, $4 for 2, $1.75 each for 10 
or more. 


UNIX" Command Summary 
also avaliable. 


UNIX is a trademark of Belt Laboratories. 
$sc 
P.O. Box 806 
Mercer Island, W/A 98040 


VISA/MasterCard orders cail 
(206) 323-8751 


Cirale 388 an inquiry card. 


? E 16 BIT abore 


Og | 


THOT Microprocessor (upgradable to Z890) 


d LA — wilh Manila Program 
m Oplanel) 


& 48 vacog keH rupii 
e Full iEEE- 696 (5100) Compliance 
e AU Z8DO! Feslures avasisthg 
a Gollery bactup ima Of day Coca 
+ Amur RAM capai of won (ranains 
4 CP/M8SQOO Coming Soon 
*Modal MS00Q CPU Board $425" 
*Model 42000 EE wia ERom 4500" 
kamary Ga^ngempri Conetamus Cmd mnie 2:2 Charen t 843 
^. Peete Boake? vosivundy 
HEW 
3 erin / 2 Porsitni VO Cani 
* 2 Arpt minal porta 
a | Cantromcs parallel pori 
b C Ganar purposa pareti port 
* 3 18 bil coumpara 
9 Uses Zing 552178530 
uurnüucmry Price E2257 


To Order, Ca! 7-BOC-E21 -HUUR, M NAM, 1-583-527-0878. we wrie: 


MICRO BOLUTIONE INC. 


Bg Sulle 181 B — 1408 Ei Passo Rd. — Lan Cruces, NM 88001 
inchado Gh. ALO. of veo htgster Cord ov Visa. AM ron add 4.59 im. 


Circle 264 on (Inquiry card. 


CHECK a NEW LOW PRICES 


i L nae: i 
i 25 ecd 
gpe- 7 2—À 


589?5 
AFDC-1 Floppy Disk Drive Controllat... 
Runs OOS 3.3 with any standard Shugart carm- 
patibie 5%" Disk Driva, (2 Drives Each Card) 


EE AE eT eT E 


"RRR BALE Ee 9 v s 5x 
Fae Teer eee EEN E 


SP e sveg emr? 


iti 


00 
ASCH KEYBOARD ART Cis wprGneuw tana s89 
Plug in compatible with Apple Il, has shiftlock, 
underscore, | | and hack slash characters. 


SAMWOO GREEN 9" 18MHz.....,,.....$115.00 
SAMWOO AMBER 9$" 18MHz ............ 119.00 
SAMWOO GREEN 12" 12MH2............ 124.00 
SAMWOO AMBER 12" 12MHz ........... 127.00 
Composite video LO, 750 ines resolution. 75/10K ohm 
impedence. Note: Please edd $7. 50shipping and handing 
lor Ihe video mantiars. 

Assembled Connectors and Cables 

Centronics Type Cable Assemities 36 pin flat cable 

with maim to mala or mala 10 tamale conneciors. 

4 h.—$24.55 6 f.—$27.86 
ASZ32 Cable Assemblies 26 pin flat cable with male 
to male or mals to femala connectors. 


Vice 37 e OF Inquiry card. 


S 100 Products 


l E 00 
64KBM AKT without RAM. ,........ 1 55 
64K5M ART with 64k RAM [32-6116's)... . 339.00 
8-100 Board Uses SMH 6116's. VA max. power, Bank 
Salac) nius Extended Addrassing allow for multi- 
mamory board set-up. 4 independem 16K Blocha make 
easy use with multi-use; systerna. Any 2X RAM may be 
replaced by 2718 EPROM, 
SBC-HB0 ZBOAÀ CPU, ABT. wcycese ini. TT! .$195.00 
SBC-B90 7BOAÀ CPU, Kit. i... oes 175.00 
4MMH2 ZB0A CPU boards with Senal/Paraliel Ports 
UFUC-1 Floppy Controller, ART . 2465,00 
UFDC-1 Floppy Conubllar, Kk... . 225.00 
The UFDC-1 Floppy Controller uses the WD1785 chip 
which runs either ander 8"/8'&" Disk Driven. 
CLOCK CALENDAR AXT,... .. ....--..-,. 115.00 
CLOCK CALENDAR Kh.. Berne sean 2456047 
This 5-100 Clock Calender Board has 4 interrupts, Time, 


ter Ria er + 


Day of Week and Batiory Backup. 


Apple Prototype Board. 5f. 10 H.— 936.96 
- S- 100 dct Board 


—1$29.95 
Double Sided glass with 
Dounie Sided giat wih Assemble Your Own Cables 


Double Sided glass with 
š Akten Card Edge Os. hooded 
General Purpose im, in Cabo Socket {www} gold plated, numbered 
als, Contains matrix of 1 Cei Preah. Price Prem Pries 5-100 terminals. Matrix of 
« 63 solder plated donuts 20 50.50 $2,485 $306 — $424 25 x 78 solder plated do- 
on 15" x ,1" spacing. Great for 14, 16, and 24 pin [C's. 26 0.65 " pad € 3 N nutson.15"x.1" spacing. 
SUN-722 kb o -^a-bjeake4-tamht)naambót anumpa . 12.89 A = oe 7.30 pi " Locations for headers and 
Apprate PROM Blaster... 551-2 cas... nuas 118.00 sū 1.30 7,58 7599 6.20 mapa Graat for 14, 18, and 24 pin IC's. 
"ALS" E0 Column Card peseuseovteescuvsos 199.00 IDS DB8-25P Connector... miodqi so» « o FOSS rr i eee cs neos 17.65 


"ALS" Z-CARD (280 CPU)... ......., -+4 149.00 — ips DB.288. Connector ise 5 6625 Mother Boards & Card Cages 


Super Sale SLOTS Bare Gd KIT AMT — wiCAGE 

General Products " TT jh dm 4 wan d Dm “Saas 

2716 (4500S) 1.80 1558 8116P- (15008) 610 5.75 3 16.00 45.00 7000 — 105.00 

Mitsubishi Disk Drives, SY" and 8' Slim 2732145005! 4.3 3398 2114L-21200»5) 162 182 12 22.00 aoo — 100800 — 14000 


Sw" Thin DSDD 40 Track....,...... .....3)0.00 2532 (45015) 535 546 418 Ca Cal 10MHe, No termination. Mather Board and Card Cage 
B" Thin DSDD 77 Track... .ccerssesseees> 456.00 — 2754 (22 pi) BES 9.95 290A CPU 498 499 include power indicator, reu and provisions for wiring 
A» — power supply and mulfin fen. 
=== SUNTRONICS CO.. inc cusoma 213-044-1149 curse canons rou mex 1-800-421-5775 
= 12621 Crenshaw Blvd., Hawthorne, CA 90250 alli isi gm cg e 
"E J 
TE = STORE HOURS: MON. -FAL 8:00am in ihipa minat par aser hei eA MR Aci ELO some and ting for d pande 7 hears t 
ho xe! d SATURDAY 10-Diem tn 5: open pound ip your wder Calllornia residents add BW sales 


COMPONENTS 
fa, IRI] LECT) 
Ta, Shes 

LIII 

rau tur 

Fal aoe 

ip raL4dMe 

FAL. bra 


CONCORD 

COMPUTER 
PRODUCTS 
MD 


74632-6790 


TO wet MEAM CLA S ADOS BN. MEE B. t 1 
Fieighi "iii 1 |! i Stal 


BMC "HALF-HiGH* 
(Apple Drive) Mis ELA Jom Sai A 
: 4O track 2040-5" leur -LÀ Lmalcg 
* Full compat. MONITORS 4x 4x 
333929 w/contrl. ZENITH * ZVM—121 


oo 
$285°° w/o contrl. 12in. 15MHz./ GREEN Phos. 


SUPER 3 5ampPOWER SUPPLY 
| tw APPLE—> $ BB 00 BMC # BM— 12NU 


-— Storage BOX vi - 


BMC +BM1401RGB 
13in. “RGB” coor 
with Apple interface! ! 


|. $4 75.0074 


Diskette SALE!! 
wae “Wabash” 


$3 $39 p - - E Up 32 an 

L SS/SD $17.50 $20.00 AE - na LM. 
Pwr. Supply SS/DD 2740 3040 
Microswitch: Power Supply: DS/sD o 3490 


+ 76 00 DS/DD 3240 3740 


Glrcla 108 on inquiry card 


Yr ORDER LINE» 
(8000435 -0907 


(Outside Calif.) 


lease use for Ordering ! ! 
CHECR - M O 


CTEILITIITTTIPITTITI 
sz3ra9icssfEIENSÉS2ODT 


AX 
=~ 
- 


gees 
SSSREES 
2228 


Titilblris 


ree 


L' UE 


sow 


$$22325$EP2z3 


in. Bin. 
$2. +. LP $1500 


Bare Bonas APPLE Il 


SESterst 


= 48K RAM- 


RPG apte on 
nad gvabp JM 


IT Keyboard 
wo. 
APIS 


‘we! Purthaur : Retprence Mani 
' 4$18OO 


FINT IT Ed M C 
ae yeas 4lesxut AT" 


TT! 
to aie wne ii ria 


8syygsaazre" 


$3533 
TITELE 


> $79.00 


BYTE Aup 1:243. 521 


NEW REPLACEMENT 


RIBBON CARTRIDGES| NPs 


SOFTWARE 
EPSON w^ tore 


Please add $ 75 ea shipping handling | Let Your Computer. . 
WE HANDLE MOST POPULAR CARTRIDGES, Own Programs! 
SEND FOR PRICE LIST Witenes En 


COMPUTER SUPPLIES 


FOR ALL MAKES & MODELS 


DISKETTES | 
58 BD $1 80 
MIN, ORDER 50 
l RIBBONS 
= TIL 
(NON-FLIP CARTRIDGE! 
EPSON p (9^ 


MX70/MXBDO 
EPSON 


MX100 t7 84 


MIN. ORDER 6 
LABELS © CONTINUOUS FORMS 
CALL TOLL FREE 1-800-248-2418 


IN N.Y. STATE (212) 887-3433/1700 


TERMS — VISA OR MC OR COD 
OEALER INQUIRIES INVITED 


WORLDWIDE COMPUTER SUPPLIES 
159 MAIN ST., 3.1, N.Y. 10307 


FAST FILE, an applications 


LABELS slice. dida ni ui 


$12.00/5000 ER NND VONT 


STOCK 210350-1 15/16"x3'à" x 1 wide. Sue to to gpa , FAST m 


White— pressure sensitive— pin taged — 
4'4" carter, packed 5000 per box Ar 
Add $2 50 pex box handling/shipping win — ka very ji €: 
pepe LIME OF OTHER LABELS comptilers. No programming 
SEND FOR PRICE LIST 
E MIN. ORDER $12.00. 
VISA & MC (add 3%}. chack or monay order 
CO D's add $2 00. CA residents add Sales Tax 


COMPUTER 
SUPPLY CO. 


25422 TRABUCO RD. SUITE #200A 
EL TORO, CA. 92630 = (714 


Circle 346 on Inquiry card. Circte 135 on Inquiry card. Circle 425 on Inquiry card. 


PROGRAMMABLE 
COMMUNICATIONS 


T RANSLATOR 


THE PCT-1EM 15 A CONFIGURABLE IN-LINE 
Tes "a TOCOL AND DATA TRANSLATOR. 
CAM PROVIDE: 


m e OR PRINTER EMULATION 
* DEC on IBM SYSTEN en LEY 


AND “DATA SUFFERING 


E. RAMOSHARE PROTOCOL TRANSLAT ION 


THE PCT-188 15 CONFIGURED USING A 
BUILT-IN COMMUNICATIONS TRANSLATION 
LANGUAGE. PROGRAMS CAM BE EASILY 
ENTERED a EDITED FROM ANY ASCII DEVICE. 


PCT- 180PCB (PER OMLY}.. 
ASM ( 


MSI = 


1 pr SYSTEMS eg on 
Erb, Oy 


Ii OHIO nbl 10 GA 119 


Circle 258 on Inquiry card. Circle 16 on inquiry card. 


PRINTER- STILTS” 


D —— 71 
E 


DISKETTES 


Call Toll-Frea 


1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All ordera veu irom stock. within 24 
hours. Call toll FREE 


A ÁN 


Narth Hills ee 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-BQO-328-DISC 
MN Call Collect 1-612-770-0468 


WIREMASTER Is a soltware loo! for design, | 
layout, and assambly of hardware, Your | 
schematic is fad to WIREMASTER, which | 
produces network maps, crogs-relerencas, | 
wira and paris lista, and debug checklists. 
CHANGEMASTER keeps track of fixes and 
updates. PLOTBOARO and PRINTBOARD 
give pictures of tha layout. Post 

lor wirawrap machines available. Runa on 
CP/M, MSDOS, UNIX, and VMS. $185. 


AFTEATHOUGHT ENGINEERING 7265 Court- 
ney Dr., San Diego, CA 92111,(819) 279-2868. | 


CHIPSs, A Lp f] 


THE IMPLATION FIGHTERS! 


4118 23008 8/39.30 I+ 3.05 es. 
4716 200m B/t10,DO [+ 81.03 us. 
4116 13008 8/8 10,30 100+ 01.25 on 
4116 H20m 8/634,50 100^ 11,56 es, 
4118 120 ves 4 KO 03.50 aa. 
ZH ML Orn A 

2114t 2OQos 8/8 13.00 


Bargain 
Boards™ 


Best (Geri) around on 


PEIG 150na 64.00 as. 
*6$118 200r 43.85 oa. 
*6116L9 150ns 84.75 sa. 
*378] Disk Contzolier 420.00 
1177 Disk Controller & 17.50 


[Gmeurrs'} 


@ SOLVE YOUR PAPER STORAGE PROBLEMS boards 


Elevate your Epson MX-70/80 or MX-100 Printer. 
| WPrecsxn Machined — nalural finish aluminum. 

@ Tilted to Facildate Viewing — soh rubber teet 

@ Easy to install — na fools required 

MX-70/B0 style fits IBM, Tl and HP PG DOT PTRS 

Give style and send $9.95 plus $2 00 P and H. 


cC, — 13,00 4a, 


ay 
7T 8-1 3V JOm O80 25 na. 60.00 eá. 
47)6 SY 4530ra &3.00 as. 
"2132 1v 4a50ns 83.65 sa. 
2332 5V 450na 64.25 ea 
"2764 39 300na 2B pia $9.00 «a. 
*2 764 JV 34 pin CALL 
"2544 3V CALL 


A 


DATATEK INC. 


P.O. Box 5956 Dept. 400 SS 
ac Shreveport, LA. 71135 
(318) 868-2241 ar 865-0068 til 10 pm CST 


incide $8,90 par boird for uhippisg nnd handing. 


6331 Fairmount Ave. #701 
El Cerrito, Ca. 94530 
(415) 524-8352 


CFs opo hee EPG oc imbal fatanir 


phone reambar. Prices subject bo change without notice. Shipping b 
Hoodie Ibe Chips 33-30" FOS Satewws. WA fer at ehe. Wash 
repni mit 65%, Sais Tan. 


CHIPS & DALE 1-206-451-9770 
10655 N.E. 4th SL, Buite 400 
Bellevue, WA 98004 


Circle 133 on Inquiry card. Circle 88 on Inquiry card. 


Circle B2 on Inquiry Card, 


Now You Can Afford Another 64K... 


Especially when it's less than 


COEX 64K S-100 CMOS STATIC RAM BOARD a half cent per bit! 
Specifications 
® Fully Static Operatiun € Gold Flared Contact Fingers for Low 


® Supports S-]00 IEEE-696 Standards Contact Resistance and Long Life 
® Switch Seleciable Extended Address 


> pa ; ae seen aie Lines for Up To 16 M-bytes FOR 

è Board Access Time Under 200n5 " Sis eg ii iis YOUR 

Lees Needed at Gonomttig ° TOP 8K May Be Switched Disabled APPLE Ile 

and/or Interchangeable with 2716 COEX 64K Memory with built-in 80 

€ High Quality FRA Type PC Board Type EPROM's Column x 24 Lines Upper and Lower Case. 

€ All Data, Status and Address Lines Fully compatible with all Apple Ie Software. 
Fully Buffered Uses Auxillary Slot 0. Gold edge fingers. Jumper 

e Switch Selectable Phanom Line Set-up for extended high resolution. Full 90 day warranty. 


only *299" Assembled & Tested only °149™ Assembled & tested 


“Have You Kissed Your Computer Lately” ==) 


Components Express, Inc. == 


1380 E. Edinger e Santa Ana, Calif. 92705 e 714/558-3972 


TWX 910-585-1565 e ADVACON SNA s intamational Orders Welcome 
Terms of Sale: Cash, Checks, Credit Cards, M.O , C.O.D, FOB Santa Ana, Calif. residents add 6% sales tax. 


- 


COMPUTERS 


'* PRINTERS 


Cena CE-I DALAT Ee 7279.95 CUMMOOUDER wi 113.34 APPLE jw Wm AVATLABLA 
DL ABLES LU br (Taa.35 prea (54* DRIVE 219.313 APPLE Z? 
Pay ri uffRACTCRR Lon ! atini 9A, CALL STELLM it ond, 94 
r2 d - mer un ABC)! EXPRERS EHE 
EnS% FX-100 PST Lot | ATARI yv. us Bini 25s PE FRAMMLIN ACh Moo "ACOLO töm | OPT GENERAL ACCCCKTING un 
GELATI 10 LIN l ATARI Too Sta. REL EIER 1: FAANRLIM ACT 120 OATASTAB | E285; 144. $5 
QENIME 105 tos t ATARI) taons, ABAS2 il (REG. £-9ü0) A89. 55 
Geatai 1% Lites L ATARI piteuaie SCALE ORANGE © TWO — 1. EU. 1MFOUTAM ¢ £-42) 319,55 
pi sTI-üb Lihi | ian UON 1 RXIPONTZTAR {AED E ed 719,95 
ORILLA BANANA FRINTEM tere ey EPECIAL SYETEM PRICE (os 25 EENS i ie $t £e 
Jut i gU Ri TIER (e) TLR L GOLURE LÀ EA. - La 3149. **5 ORGA » Tuc, 3 DEES DRIVES, SRELLETAR f i} 144,75 
MASE EORI TALLY Tae 779.95 SOLILLA COF Tia. DICE tu x= EK : BUPENXCALE | E-U} TNT 
KE CULOR | X, 9 TUR MAMMESMAXM TALLY WT!&OI 1109.93 The PC CONPK ATITA à VIDE Turiw-Tict P" 45/06 iv. vl 
—— YIG jen - j3 FERNY FERT PAUNESMAANN PALLY BT? 1499.94 128€, J-DE/DO OMI VER. ESTEOARD pL ea CIN CAND. VISICALC 3. 4.38 
AeA. FIO 1 Ani P 14 $4, 5 MEC 1556 SPINWMITÉER-19M 1754,15 AO COMPLET Afariak PCERE ey ae LIN Ha. 
ANDRE viDED iia GREEN) PN d wee X pateren i ase WAST-NO UB CDL VIOD CARO T 
ADEX VIO 110 AREER S» RAFU . CONUM CUNCEFT MERa aerei FULLT VIDE COMPATIELE 
ARDES OOLOR HI hIw, 95 OR TDATA BA GRAM tee ept 244k, u* FLOPPY D pnaivi UOS WITH VOWDETAR, ESLER, MOTUE J-1-] 
AMOEK COLON Fit IA. CRETIATÀ HAP 1849.75 CONPLETR EDFTWARE PACKAGE BUPWXR-TEKT-PRO, RANIC, CP/M BF! PERSONAL ACOOUNTIMG (49. 
mec 1)7 CungR MONITOR 74.3 OKIDATA 1s 1122,71 BI—OIANETICMAL zun A] PASCAL. GPECIÀL INTRO PRICE DUADLIWK APPLE EMULATOR 409, 
1J“ ACH COLUR — laa 829.945 ETET CHIEVUS OUNCENFT $125 sie pie OWE |*5-DOS! 4.9% 
CHWRER !17 COLO W/$QURD 384.5 OE IDATR "ir 4339.35 $99,935 ig watt Ix 
CUMNEKX iJ” WTI-RYÉ AMBER 144,94 OUIDATA * 94.35 SORA DESIETOP Kc Limi i I 24,65 
NEC 12° Quite» Scape tha, 35 ALTAF jA | — sus. «d Lit- COMNFETIBLE STETUR 47H Diniwyicw üRivEscTRL 199.93 BASIC COmPILEM 174.95 
aC 12° ECOG CARE Da. 95 Fh]RTMASTEB (OAIKTI 1523 tHE 3-DE/DO Daiva5, KETSOAND FTH uiímE"RIER DRÍVE-DMLY (99.94 132,91 
wis 12^ LD-*Rs Cute LO POMSITAR D PRINTER Ma. HH COMPLETE BOPTWARE PACKAGE WAVER MICANODEM 1i 349. 94 PRACWTEXNT 1000 REN, 12i9. vh 
FRIMCKTOM GNARMFHICE Wyry O45. 545 PECMIAETER [i FRIMTEM a i9.,9^ rusa POMTABLP FE LUN ZIMCTOM STETEA GAVEN pem EPCALC Jed.95 
IND c COLON PAIMT/PMLOT 499.94 Fr LITE t W/CTRL-CARO 159. ViSICALC thax 119 969 
TARAM €1" AMBER Had v^ C iti enanmP 9 T6. 44 EAGLE It bdh TETEA boa, A AMA ELITE L| MCP Ses 
semm, is «4.95 Sar CONONA Yh-* $59. 15 tari K PC inde SyETER — 2149.95 AMA ELITK Tir W/CTAL — Gat, COMMODORE 64 
EA Row ITO 139,95 STANKWITER DAISY WmEEL  1099.3* PICARD (2-60 CANI 14.7 
vas Uu ANBEH IITA THAI TRAHSTAB 1)$ COLOR 449. 4 RATPRO 11 | prO. 9^ WCE à2 wW/CTRL-CAMD 119.45 CABDCO PARALLEL HMITEBFACE *4, 1 
TRAMSTAR 136 PS 179.94 VITE COPLATE $OVTWANMK PACYAOR CuOtLifTEN 
TREARKTAB 140 Cre 12159.5& 17,95 
Cain £ENIAT |$-217) tw PTT] P ) wg CARAT A Lies COMMCOERXME R3-214 dP i 
aHTHOR lt fub 7 GRAFITTE CARD Má. 35 Hj T. Of RARDNRRE SOFTWARE DATAS ZWO VIOFDOPAR 214.93 
AME MARE VET FEZA2)28 JUS," i LER > A E daù FHC 149,9) TOR THE APeUE TUmk MÀN 17.9 
wOVATIUN SCAT 14.03 MICACMTFYER f) ^x TIH XEROX 835-1} 2049. BO GRIDRUURER 33,5 
WMUTIO 2!J AUTO CAT — 41^. PLAS [WTERFACE 119.3 WEL APC-HD! 2495.00 DISKETTES '$ CURSE 14.95 
SRABTCAT 711 | MQO BAUM en. e WIFARO BPD 140 120.4 Ntt APC- 295.00 aout nem 
om 120 un ia witaaD wc iit 179. 85 ET Arc MSN 3749090 ÉirBUANT DIRIETTEX seso the e AEN 17.4 
SUTTER 1100 kun Pt UEC &PC-MP3! " ELEPHANT DI&TETTES te HOMETERM z 
WAIOREA 12060 > [dM | Ad, FS DIHER PRINTERS AVAILABLE W&C KFC-MFXJ $495.00 ELEPHANT OLFCETTES Ca/CD 24.94 MAY OUT 27295 
TURAE: VÀ ACCEPT AMERICAP CPPS. Wu EXTRA CRATE FOR VINA/MASTEACARD, CASHIER CHECK, PRAROMAL CMECK (ALLOW 3 MEEKS T T gun. 
PRLPPIYG & HANDLIMOr 5b [85 RIMIS AM ge ALAZEA «AWAL(L & MOMITHOOS 48 LEIO RIM) FQONELGNE GROENE TU% rein Rin}, ALL £ 7 
C ki] MARUT ICTUAER’ L WARRANTY. p ARE SUSJECT TO AVAILAPILITT b CHANGÉ utwor aor ire. PUHCBABE DADER MUST utube CK uec 
I CALIPOSNIA MSIOENTS ADD ^i KALED TAK. SENG 9) iGOOO TOWARD FIKRET PURCHASE) FOR MEM FALL CATALOG. 


E Callus...wecan help! 1-800-222-2602 P. O. BOX 1099 
Circle 28 on inquiry card. " OR 1-800-555-1212 2602 WASHINGTON 


Technical Assistance, Order Status & California Calis (619) 765-0239 JULIAN, CALIF. 92036 


is T DEK 
flexible disks 


Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
oer TOR | § COD. and charge cards 


DiscMaster 1000 
Videodisc Interface 


e Enables computer conirol of taser 
videodisc players 


e Works wilh any mainframe, mini, or 
microcomputer 

e Siandard AS-232C serial interface 

è No madilicalion required to player or 
computer | 

e lnleractive playback for training, mar- 
keting, exbibilion, and data retrieval 

è All cables and connectors included 

e Price: $395 


New Media Graphics Corporation 
139 Main Street 

Cambridge. MA 02142 
617-547-4344 


e E | accepted. 
"ant gie adus, aul) be mbar TTR) NADA COS, PROS agr. HOM 
and BLANC, eaa end memi gem. twede oda. propperen 
Susp. iabe nin] piot avuslyiis, cipdtdublt pénales mini TTL macro lares 
pha plement sir) kue snake LOGEM cweparsise ip mdr 

| PACIFIC 
Try a ave. Sod us a XO rock fae LOCIE SIS demo rops ami " EXCHANGES 


a ana LEAL 3248) 87 APPLE iI ALH Do sectors, © F/R Ipod ' 100 Foothill Blvd 
sak m ath umm APPLE wich CFM E ane n prize F276. =a eT «^ 


E eel akon bx, niit Ci A ! (805) 543-1037 } 


. CPi, vORICBIH ace Lragsaarks n Appi 
yr, Geadtal Attractor and E/F absocsatey 


Circle 287 on Inquiry card. 


1" ANNIVERSARY 


CHRISTMAS SPECIAL SHARING AND SWITCHING PROBLEMS? 
* DRAWING FOR A FREE + GILTROMIX HAS THE SOLUTION! 


GARDEN OF EDEN 
COMPUTERS - 


Specify Sot 
15147 Cedar Street. | 514” Poot qu m 


Westminster, CA 22683 
MAL ORDERS ONLY | MOSS ideali don. 
714-894-9528 MOS?77 1 mde/quad Dipl 


94 Hour +? Daye. Proter 1 Prwler 2 Modem or l. a 
Hayes Smartmodem Dot Maine Lutter QuaMy — Otoer Peripheral cee ies 


1200 50 RS.232 8479. MANUAL UNITS AUTOMATIC UMTS FD34-9000 1 sidefagl dens. 
2-6 Paris oA £-? Ports FDS4-8000 1 sideldbi dene 
Selecio-Swilch Aulp-Swtlch | 0038-4001 2 sides/dbi dens a 
Serial (RS 232)/Patallet (Centronics) | Checks VISA-MC-C.0.0JAdd $2 Shipping 
LOW COST ADD-ONS FROM THE MAIN gom Oe 


LYBEN COMPUTER SYSTEMS 
MANUFACTURER 27204 Harper Ava., Si. Clair Shores, Mi 49061 


< 2Gultronix Phone: [313) 777-7780 


FOR DETAILS & OUR FREE PRICE LIST 3780 Faban W DATALIFE + THE NAME IS THE PROMISE 
CALL, WRITE OR USE R/S« v Er MEME US dams THE WARRANTY 15 THE PROOF 


Clrole 243 on Inquiry card. 


RTL 


Relocatable 


Threaded $I 50 
Language 


RTL is a new language which recam rhe 
speed and extensibility of Forth bur adds many 
additional advantages as a result of ity more 
structured dictionary. Names, code, and vari- 
ables are all stored in separate areas for easy 
generation of headerless, ramable code All 
code is relocarabla. RTL supports local vari- 
ables, cmatitasking, redirected VO, and even 
allows definitions to be changed retroactively. 
All source code is included. Versions are cur- 
rently available or under development for 
68000, 6609, BOGO. 280, 3086, BOERS. and 
6502 


Top-quality Verbatim® Diskettes 
from Teche Data, your complete 
supply and peripheral wholesaler, 
Dealers only. 


Call Toll Free 
1-800-237-B931. 


In Florida. call 
813-577-2794. 


| | Tech* Data Corporation 
325} Tech Drive North 


Ww. Peterburg FL 33707 


RTL Programming Aids 
(0844 Deerwaod SE 
Lowel, Mi 49131 
(1b) 897-5572 


Circle 383 on inquiry card. Circle 190 on Inquiry card. Circle 344 on inquiry card. 


brick d li AA SONA d 


IBM PC-COMPLETE SYSTEM — 
SPECIAL PRICE 

PC System includes 64K IBM PC with 320 KB Floppy 
Disk Drive, Controller, Color Graphics Card, Monitor 


————— M Aie T"T"----- GREIO 
DISK DRIVES FOR IBM PC 

Tandon 100-2 ........... TP tines O 
Shugart GPS... ook cece ss wwe cess eens. $245 
Teac 55-B bhianna ee 445^ y9* 4352925343 -ttb&£lt:: 29285 5255 
MONITORS 

NEC, DYNAX AMDER ..............CALL 
PRINCETON GRAPHICS SYSTEMS 

Hide CUBE wc ee aks wage a $490 
PRINTERS 

C-ITOH 

GX-100 . . 21:111: 9240 |^ ienaa ., $690 
8510 bhea croa’ 9560 F-10.., pet ote .$1290 
F-10 452 p 9 Wo* € 5 V. 8$ B PN o 9 À 4 9o P) 6 € V P) 3» VoP o » p NOR 516090 
OHIDATA 

oo. PETTTNETT T RAT $440  Á54A...... crib dal $975 
BSA ..... tenner te 690 92A B" 9 » Ny y € ke -ü à B B à 5 $515 
93A 3.90098 € E. 1 €w 3408 * LO FEA $ 4$ B P € 9? 49 Fo t ead » ! cirie s 8920 
BROTHER 

HR-1 jo: Go PON ok boh à 4om ok od 17443345». Ree $4050 i25: 9290 
HR-15 kwk ro rot t 5 on on À « 4 d 6 oun 4 B B P E U UN 3 Vb RON dod ae $570 
SMITH CORONA 

TP-1 anne à hoa e d o a d 4 * b a € 9 ^ 9 8 € 6 b hà € 4 18 9m Ra b a $520 


STAR MICRONICS 


€ ,0oBS MEME - 


^ oo $m M oes iier ias d $540 

NEC 

SPINWRITER 

i | ar $1980  À3510............. $1350 

T] NE .82100  3515............« $1350 

7720-1...........$2400 2 3530 ......5,.... $1550 

7728-1,........,, 92400 3550 . .,,.,.,.....§1850 
Yo ee $1950  PC80283A ......... £450 


rel-JSoe\ | A En 
LI a CADIVI Em 


(714) 838-9100 


Circle 324 on Inquiry card. 


DAVONG 


MEMORY BOARDS 


TAVA CORP. 
TRUMPCARD 1 
SK re 
TRUMPCARD 2 


SEX. ERIT aua eor ana ‘ os, , 9550 
AST 
IO Plus. Five function Card auauna.. $199 


Combo Plus 4 function card. Fully pop. 256K. . $490 
Mega Plus. Fully pop. 512K.........5$990 


QUADRAM 

Quad Card. Fully pop. 256K .. Ii Rica NR .....9500 
BIG BLUE.............. "— HN. ..+, $470 
HERCULES Graphics Card... $290 
MAYNARD SANDSTAR SERIES 
FILENEBM. ...uiesreeaxscesseectsé $220 
Mulüiumneüion Card ..,....,.s.asassssisseae -+> $90 
Monroe i coe epee enn $180 
Ad-On Memory Module ,..,......... eis 990 
Parallel Port Module....... eee ens ,. $40 
Serial Port Module ..... Ure ee A 
Clock Calendar Module ...,........... sss $70 
Game Adapter Module .................... .. §50 


DEC RAINBOW 100 
Complete systern 64K PC, Keyboard, Two Floppy Drives 


DS/DD, Monochrome Monitor....... reves 92990 
APPLE II + 

Compatible Computer with 48K Disk Drive, Controller, 
and Monitor ,...... eeu. HiT |. 
DISK DRIVE FOR APPLE 

Slimline, or Standard, ............. (rais S250 
PERSONAL ACCOUNTANT Software for your 
Apple lle and Apple I+. .,$190 
APPLE Ile 

Computer System, Controller, Two Disk Drives, 
Monitor..... ieee ee a ee | 


631 E. First St., Tustin, CA 92680 
PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


APPLE x a trademark of Apple Computers, Inc. 
IBM is à trademark of IBM Corp. 


BYTE August 19) — 525 


Q TeleVideo DEALERS 


* Fast Dumpifastore 
over 600k per disk.. 


a 8" Ouk Drive for B02 Drive 

Hardware & Software,......... 90 
* RM Cobol for TurhaDOS 

ha By... on veu. reel 

Pm Ti, ds wa hg LPEETITRERITTRLIL. 
e Standby Powsr System 

200VA-ADOVA-BOUVA . ..., . Aa low as 6383 


CPIM s raposter pd trademark p! Digita! Resbareh. Inc. 
TurboDÓS ts à registered trademark of Sotware 2000, inc. 
PLUS OTHER CODO TELEWDED STUFF 


COGITATE, Inc. 


SPECIALISTS (A UNIQUE TELEVIDEO SOFTWARE 
24000 Telegraph Read, Southfield, MI 43034 
(313) 352-2345 
VISA/MASTER CARD Accepted 


Circle 74 on inquiry card. 


$73.80" 


Single Board Computer 


| | es 


maj 


Im: ( 


6800 MPU, serial 1/0, parallel i/O, RAM, 
EROM, 44-pin 4'2" x 6*;" PCB 


EXPANSION MODULES 

RAM, ROM, CMOS RAM/botlery. analog 
1/0, serial t/O, paroliel 1/0. counter; 
timer, 488 GPIB, EROM programmar, 
power loll detect/power on reset 


k JER | ioioyens, IN 47924 
347-742-6428 


Circia 423 on inquiry card. 


SIBEC 51 


8051 -Based 
SIngle-Board Computer with 
Monitor/Debugger 
® Versatile - 4 28-pin byte-wide 

sockets; monitor will program 
EEPROMs. 
» Affordable - just $335 


FAST 

Factory 

Floppy Disc 
Drive 

Repair 

Specialists in the repair of: 


Shugart 
Tandon 


PerSci 
Per Sci, inc. 


= 12624 Daphne Avenue 
Hawltio:ne, CA 90250 
(213) 777-7536 
L |] TWX 910-921-4448 


Circle 310 on Inquiry card. 


70" x 30" x 29" 
Give yourself the workspace you need! 


Large solid hardwood work slalion has 
ample space for compiter, peripherals, 
storage, and your notes. Shipped knockad 
down and untinishád; assembles with Ing 
screws, Wi: 122 lbs 
“We wil} pay freight up to $40.00 on orders 
postmarked before Sept. 1, 1083, otherwise 
shipped motor freight collect. Satisfaction 
guaranteed, Send check or money order to. 
A.M. LOVEMAN LUMBER & BOX CO. 
P.O, Box 90123, Nashville, TN 37209 
Catalog $2.00 Dealer inquicies invited 


Circle 194 on inquiry card. 


Solve your disc problems, buy 100% surface 
tested Damar diskettes Al orckere shipped 
from atoch, within 24 hours Call wi FREE 
(800) 233-4137 bor prices and information. 


a 
Electronic 
a e 
Circuit 
B 
Analysis 
* AC and DC analysis 
* Very last, optimized machine language 
* Infinite circuits on multiple passes 
* Worst case, sensitivity analysis 
* Sweep companent valies 
a 64 Nodes, 127 branches 
» Compare circulis 
* Log or linear sveeeo 
* Full file handling 
* Full editing, error trapping 
e Frequency response, magnitude and phase 
* Complete manual tai Wik examples 


s CP/M $150.00 
a New available for MSDOS (IBM PC) $150.00 


Tatum Labs 

P.O. Box 722 
Hawleyville, CT 06440 
(203) 426-2184 


Circis 379 on inquiry card. 


Like-new 
products 


4T 
Hi 


n 


bilia em 


am 
| 


I 


For tree catalog, 
phone toll-free (800) 225-1008 
In Massachuselts (617) 938-0900 


Genstar REI Sales Company 


630? DeZoIo Ave Sle J Woodland Hills, CA 91367 


Cirele 179 on Inquiry card. 


WHOLESALE 


BRAND NAME DRIVES 
& DISKETTES 


DIRECT TO THE PUBLIC 


DRIVES: DISKETTES: 


TANDON Stim-Line DYSAN 
TEAC or ELEPHANT 
QUME Regular MAXELL 
FOURTH DIMENSION VERBATIM 
MICRO-SCI ZIMAG 
RANA 


Prices Too Low 
To Publish! 


* Pertect for System Development 
and Educational Applications 


r oo Technology 
TENERODUT———— HÀ se cca ay 
RO Bü 449 = HANOVER MH DYISS a 603 643-7801 


100 Foothill Blvd. i 
San Luis Obispo. CA CONTACT: 


93401 (In Cal call 
(805) 543-1037 ] 


RM DISTRIBUTORS, INC. 
P.O. Box 39235 

DENVER, CO 80239 

TEL. 303-371-2432 


Circle 50 on inquiry card. Circle 299 on Inquiry card. Circle 342 on Inquiry card. 


Our Prices Will Get Your Attention. 
Our Service Will Keep It. 


Our Customers Agr 
a word from - u 
a customer ... 


—— 


ee. 


asma tn 


SPECIA; I 
Zenith 


4 are *? 9 5 
The 
e jin?» 
r AGI ur toli 4cdrenb lt" 
pone Hamer Fron yos ST eal al Ver an 
1 ordert ^ Eo Boon, Ww" as ia nne tans tn 
esaat, MOTE) answer ROS yatp bis ten yes? 
saes s couldn't ARE Lacking Y printet us that 
when pack after |. days int was © inr. 
iled me d an GaK dan i ertisginh. 
us "n a 
- wat P peen "pr ing 95 yo 
rae aatar BOX NEY gofrorenah*pP= x 
Mel vested the U13 ecvice yo) f° We Carry: NORTH STAR « ZENITH e 
claimed. * ' Qu ink id erus MORROW e EAGLE « COLUMBIA « 
a mint ended Do gap irt TELEVIDEO « C-ITOH » TOSHIBA » 
i thourht TS o iated- DIABLO » SILVER REED o NEC 3500 & 
yer, er purcnases: 7700 SERIES » STAR MICRONICS * 
corpi sincerely: MANNESMANN TALLY » FRANKLIN 
240 0 —— ACCESSORY PRODUCTS « AND MORE... 
m m^ g Su MW j Mal. UM nip C" o Bh S (Xd WA m» 
: CX RAE ^g d €" he 
sf $) porwr gw B 
- GUARANTEE i) 
Y T ie | 4 
aij» PROVEN PRODUCTS » SYSTEM DESIGN HELP pee ce o — 
mist SERES) Altos CP/M 5'« » Appia DOS& CP/M . Atan 4 CP/M- 
($E e BENCH TESTING AND CONFIGURING BEK a Display Whiter - Cromemco CP/M S's" + DEC VI- 
e TECHNICAL SUPPORT STAFF e SERVICE AFTER SALE: Za ^ — 480CP/M 5" «Eogle CP/M 4 - Heath Z-90 CP/M 
m 800-854-7635 TECHNICAL SERVICE SUPPORT — 5) — 54" - IBM PC CP/M 85 - IBM PC DOS - NEC CP/M 
Rr s T "Ts 4 pu" 4 |. $ 
= We will pay the freight — both ways — for repair | ONE Northstar Acvontoge & Horzon CP/M 5'4 
- on verified returns within 30 days of sale CHE oe am tm sen Boa 
di i» for 8086 Computers + Slandatd CP/M 8" - 185-80 
cs TERMS AND CONDITIONS p“ Cassette Mocteis | & It - TRS-80 Diskette Models ! & Hi 
pa Pnces change dally Col for curent pacing & ovavanility Prices m ASAD LGR à ipis ee ain nee Di 
Hu based on prepaid cash aders We accept cashierschecks. money piik Vic 20 - Xerox 820 CP/M 5 s" - Call tor Current Pricing 
PEE orders, bank wires, or personal checks (10 days to clear) COD — Fl, 
| * standard charges pius 2% handling for orders outside a LEM 
.. MasterCard à VISA — 5% hondling Caolitorwo resdents add siate& aise). + 
d local soles tox DN 1 HARDWARE y 
os E " m : hs --— m — iiis: — TR Eu 
|, JA JA JA FUR CX S F a PRODUCTS AND PRICING EXAMPLES: 
i . — el ee N TELEVIDEO SYSTEMS: 15-802 Single User Corr 
puter $2432 - 15-805 Mulliuser Systarm $5050 - 910 
Alus Terminal $573 - 950 Terminal $924 - ZENITH 
: ZT4-1 Auto Diol Personal Terminal $344 - 2-29 Torm- 
CALL US TOLL-FREE: inal $683 - OKIDATA: OK-82A with Tractor Feed 


IN CALIFORNIA CALL: 


| 


g T mam 


800-854-7635 
(619) 562-7574 


5485 - Okigraph | fo: 82A & 83A $45 - 2K Bulter/Ser- 
ici BD $449 - OK Mictoline 83A $713 - MANNES- 
MAN TALLY: M11600's Senat & Parallel $4444 - 
NOVATION: J-CAT Mogem $140 - ORANGE 
MICRO; Groppiet $425» Plus Much More,..! 


These prices prepored 6/83 


Prnces change dolly — 
cali for current pacing 
and shipping charges 


mm 


2 
t AUTOMATED EQUIPMENT, INC. 
8775 Olive Lane, Suites | & J « Santee, CA92071 


BYTE August 1:3 — 527 


RS232C Computer compatible 
Paper Tapa Transmitler/Model 642 


Stops and siaris on character al all speeds, 
uses Manual control or X-on, X-off 90-260 
volt, 50-60 Hz powar. 50-9600 baud, up lo 150 
char/sec synchronous or asynchronous, 
gated internal or external clock, RS 232C, 
current loop or parallel output, reads 5-8 level 
tape, 7-1) frames per characler, even or odd 
parity. Desk top ar rack mounL 
BAddmaster Corporation, 415 Junipero Serra 
Drive, San Gabriel, CA 91776, (213) 285-1121, 


Circle 7 on Inquiry card. 


maxell. 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 


Dealer inquiries invited. C.O.D.'s and 
charge carda accepted. 

Al orders shipped from atock, 
within 24 hours. Call toll FREE. 


Ay M 


Narth Hills Corporation 
3564 Rolling View Dr, 
While Bear Loke, MN 55110 
1.800-328-DISC 
MN Call Collect 1-012-770-0488 


One of tha flv Ine KORTH Inga 
TRE! and remm ir avaliabie foc tn» rn 
m mi] ap ee Py RET ww. UTC dike and the alipe ind 


POP-11 

16033 

Ai a tark, LINIFORTH js comments with ad n 
Li Báppoernsa 


Wie Ty (rhe CP/M, CONS, ài c 
wparwring vemm " & A en S posraving FYSRNTI, MIFORTH a iH 


fyretian himaan Gr mam eemnmarcial mierecommutaens 


cou 
zee 
ae 


Tha BOATH-7@ 5mnsiara — BRE COGN patted lih 
x x Ama yorde Wheat Provide luldt-acrapn and linmarlanted 

wrruy end erring Kandling, enhanced gle end terminal 
Vo. end an amcetigot semble, Oeta'iad raferenca manual. 
vubpiy complete dicumanmanien or nragnemmieg end am 


mm 
aperstion, in an &aey-16-ondarytand, corwerertianai ayit using 
"murmeérQus ARTDIR, 


Optiana! features koclodw yn segman fiagting-Bolnt package 
with al) trancendanta!) functions Ifoga, targami, wc], 
WarafORTH crée tormpiler, ore ofoning end CHM tire 
trungier utliltlas, amrnnomics! ama sm&eb* rèdi wppiica 
TAA word brócaming. erc. 


Carters taps fTebtatta veltft sey otter FOR THM on she marii 


e Gpeed and wligency : tem al 
® Varlmy of opens Fpl mugthyy 


You's fra UMIFORTH I vopericr. 
Priese miari at $35. Cal! oc writa far Dur tees Braahurn. 
Unified Software Systems 


P.O. Bos 2644, New Cerroitian, MD 20784, 1301) 551-1795 


Circle 406 on Inquiry card. 


DISKETTES 


3M Scotch BRAND 


AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 


wt” @D con accertep 


DEALER INQUIRIES INVITED 


CALL TOLL FREE 
p: 800 922-8193 


IN CALIFORNIA 
800 468-1068 


Circle 382 on Inquiry card. 


SUPER-FAST! 
780 


Relocating Macro 


ASSEMBLER 
$169.95 


Diecty generates COM, HEX. Q^ REL ties 
Flawb REL inerat allows external Dytea and 
wards with complete main Operations on Ihem 
(MMorosott format optional) Features Zilog 
mnemonics wih nested macros. conditianals 
and include hikes. Unique oné-páss dempn 
ganecaies campaci inlecnediate code which ud 
ihan processed la resolve forward celarances, 
yielding tvamendous bme sawngs Complete 
Hatng, symbol lable and cross-reterence autpul 
May be suni to any dawce The perlect too! for 
assembly janguagé programming. Linke: in- 
Gludeg Manual oniy — For 280 CP/M and 
TRE-80 


E i L A—} ystems. 


WU AEAT iih RTT 9 TP Fh HEROS a pii jahim 


y^ Lo PIE lu] 
E u^ fd Cn 


Circle 357 on Inquiry card. 


E 
CROSS ASSEMBLER 
FOR CP/M-80 $ 260 


MOTOROLA SYNTAX MACROS 


LINKAGE EDITOR CONDITIONALS 


STAUCTURED WRITTEN IN C 


Quel [2002784-M0 18 
Bd] NW 454th mornings 
Srutile, Va. 94107 Deck Cartas 


AV SE acsi emus) ot Angh Heart 


Circia 333 on inquiry card. 


NEW ELIZA FORMATS! 


AT LAST? à FULL IMPLEMMNTATYOM oF tne ogra ELIZA prope a 
Pin dreivibitiit 1D FUA Ei trad aA ens intu! 


Crmated at MIT m villi, ELIZA bas hecorsg Ine ace T} 9 ne caigungted 


wet 
| aspen! A E E Pep merite gg 
| n n NTmMInQy Apna 


rae e nl mairena GLETÀ hes never Calor? Oem 
V umb Maelo Webby sinpped 


Circe yr enpy oF ELIZA OOT andi you nume agapr morc how in 
Tipo mart yen. heer poA ey Circ uis app nha! tex COm- 
Pup Oi vaurk Chh iduki P 
ELIZA (£ MWULARLE ti THÉ FOLLOWING FORMATA. 
1 Lic eder tete ul H Plus. lle or I 
595 for Prodecied Veri —668 lor &cpteapli Source ‘var pon 
È MX anch dah ior rur GAR 1 PLE Parangi Computer 
624 lor Protected Version = 345 for Et us. DAC Source tera 
3 Boe Cnsene ku lhe Commons Gi 
à25 lor Probected versum = bi% tor C-54 BASIC Saca Ven 
4 Stedard 8 ch single denaiby diak bor aN CPA based competent 
$23 30€ ELIZA COM — $4505 anih oreo BASIC HO Sours 
B Se anch ERR Ton teed CP anm Comedies ingeiy ronmpatan! 
ELIZA COM — 045 eth cobalt DATICHIO Tourte 
Pues asd k? 00 afd uaiu tà abb tardius 
LM er arid OY. aaien (oa! 
ARTIFICIAL INTELLIGENCE —— GROUP 
021 Mart La Jutig Acessar Dept N 


Amptian, CA DCMS 
VISA 1773} aseta (13005622714 
Ce ee chachi cosmin 


Glroia 33 on inquiry card. 


ANALOG «e DIGITAL 
DIGITAL € ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


nubem boss mar —25-p00 Nh 
wel fu miral Mab ond low ETE 
TN 


1é-channal 


3 
B-dhannal difersnbe — lio sl 
gh Donun — je pi etur ave 
| i 


For oe I - y -— the AD-)00-4 and other 
fine CHifornia Oata ration 100% individually 
— Pigh gh rellabluty orccucts circle the reader 
or ter taster response 

Writes or zt k 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 


i805! 498-3651 


Circle 62 on Inquiry card, 


IBI DISKETTES 


5%" $3 E 5'A" Disketia 20 
SN Doubie Sida 
Doub fe Density Double Denalty 
gr 


Soft’ m of 10 Soft’ Box of 10 


* Add "1.78 for Plastic Library Casa 
8" and other branda algo available. 


mm COD ACCEPTED 


DEALER INQUIRIES INVITED 


CALL TOLL FREE 
800-848-1101 

In N.Y.S. (716) 531-3925 

BETSY BYTES Olviaian 

BB International, ina. 

P.O. Box 554 

Buflaia, ALY. 14221 


TERMS: Prepaid orders receive tree ship- 
ping within continental L.S.A Add 3% (§2.00 
minimum) shipping and handling charge cn 
alil COD and credit card orders. NY, res. add 
7% tex. 


Circle 4B on inquiry card. 


12603 Crenshaw Blvd., Dept. B, Hawthorne, CA ENT 


v FORMULA INTERNATIONAL INC. 


For intormation (213) 973-1921 * Orders Only (Dulside Calil. ) (B00) 672-8758 


5 pinecom 


The Alternative! The Compatible! 


The Affordable! 64K Color Computer Kit! 


FEATURES: 


* Fully compatible with Apple® Il 4- 

* Singleboard for easy assembly 

* Popular 6502 MPU for large 
amount of software 

* Game paddle connector on both 


$64509 EACH 


(plezsa add 5% shipping and hancling) 
DEALERS INQUIRIES INVITED! 


sides of case 


* Upper/lower case 


Copyright Proolem Free! 


* Built in 2-watt amplifier for realistic 
sound effect with volume control 

* 8 on board peripheral connectors 
for expansion 

* 14 key numeric key pad 

* 5-amp switching power supply 

* Auto repeat 


Easy to assemble! Ail components are clearly silk-screened on the high quality double-sided mother board. 
E All integrated circuits, IC sockets, peripheral connectors, keyboard, switching power supply and the pro- 


fessional high impact plastic case are included. 


5/4" DISC DRIVE FROM cM 


100% Made in USA 100% Apple and Pincom Compatible 
50% Faster Seeking Time Than Apple Disk Il Drive! 
L] 
9g — í t e 1 Year Full Warranty 
® 40 Tracks 
* One of the Most Quiet Drives 


@ Color and Shape same as the 
Disk Il Drive 


Disk Drive $285.00 
Controller Card $ 75.00 


Made with high impact plastic. 
Color and shape are 
compatible with the APPLE Il ! 
DE Model: APh -J 
Z Keyboard "s 


not included Ede. 
' qe with this price! 


es pi al Case, AP II Motherboard, 15A Power Supply, |! 


AP i! Keyboard, Component Set..,....... —— ee $575.00/Kit 


6502 CPU MOTHER BOARD 


@48K on board RAM (4116) 
e 12K on board ROM (2716) 
ə Upper/lower case 

e Composite-video output 

è Apple li alternative 

e Size: 14%" x BY?" 


P.C. Board Only $99.00 ea. 
Complets Component Pack (No ROMa) $175.00 


GUARANTEED TO WORK! BUILD IT IN 2 HOURS! 


SEND ONE DOLLAR 


Shipping & Handling Charges 
LS CHR DE PA CATAI GC 


Under $550.00 Under $50.00 
Purchase Purchase 

Inside Calilornia 

Oulsde Call. (incl. Meaica & Canada) 


Qvarseas 


| The Duspatrhar Serial Printer interface. .. 


Minimum Order 510.00/Calif. 
add 6.55 Sales Tex. Phone Orders Accepted 
on VISA or MC ONLY. NO C-O. D.'s. Prices sub- 
ject to change without notice 


"Pinecom is a Wars mari ol Pretpple Compuler Producis (HQ UM. 


> > Big Savings On Peripheral Cards ¢ "m" 


Buy them In kit form — All cards APPLE Il and Pinecom compatibie, 
EPROM Programmer Card (lor 2708, 2716, 

2732 & 2764) with on board software Kil. 69.95 
Same as Above Aseembled 85.08 

85 EPROM Blasier by Apparat, ine (or 2708, 
2716 & 2732) with software on Disc.., 118.0 
EPSON Printer intertace Card Assad. i5. 00 
EPSON Printer Interface Card Kit. . . Wu 
Wizard IPI Parallel Printer Card-Epson . HB 
ath Dimension Parallel Printer Card-Epson 88.00 


HEAVY DUTY SWITCHING POWER SUPPLY 
for Appie Il, AP-II" and Pinecom Computers 


--5V at 5.0 Amp 
+12V at 2.5 Amp 
—5V at 0.5 Amp 
—12W at 0.5 Amp 


Size and mounting holas are same 
as the ones used In the Apple I 


Z-BOA CP/M Cand Assembled , 
2-Card with operating syslem. 
(6K RAM card - "Cabigess" Kil... 


Model: THE-43H 


. $135.00 ea. 


APPLE II+ COMPATIBLE KEYBOARD 
è LSI keyboard decoder € Full ASCII code output 
è Upper/lower case function * N-kay rollover function 
e LED ON/OFF indicator 


LKB-3600-N 
Keyboard Case 
Keyboard Only $99.00 EA. PlasiicCass $35.00 EA, 


MICRO Il CASE 


Made with ABS Plastic *» Same size as the Apple M, 
with Numeric Key-Pad and Uppar/Lower Case 
* Keyboard included 
$250.00 ea. 


Complete Kit Also Available 
Includes: Micro Il Case, AP 1i Motherboard, 5A 
Power Supply, wp Set . — QO/KIt 


Residents 


STORE HOURS 
MON-FRI—10-7 
SAT—10-6 
Appla and Apple H are the Irademark of APPLE COMPUTERS, INC. 
Deale inquiries, Circle others, Circle 173 


por 
-a 


EPSON": 


PC/FORTH" 


Complete FORTH progrom developmani systems 


Tha Me users grau 
f NEW! Le sí library v 
al truly allondadis prices For the first time 
snjoy your Appis ro Ms twilest capacity 
Hing 3paciary packed disks wilh over 80 


outs! pading programs sach. Nol avaliable 


CARTRIDGES 


MX 70/80 


$ 80. "/5os 


MX 100 


Mx 1DO0- 2)P 
PACK IRELOAD: 


76.50 ca 
$72.°°/nox 


PLUS OTHER MAJOR BRAND NAMES 
AVAILABLE 
DWIGHT COMPANY, INC. 
15565 Northiand Drive 
Suite 80d West 
Southfield, M! 48075 
(313) 569-3218 


5108."*/ oor 


Cirola 182 on Inquiry card. 


NEW! M-68000 
SINGLE BOARD COMPUTER 


F^ m 


c M 


aM ene I ivan 


goto 


Fla Tia 
Th ee rere E580 CPL quendi] A PRS, VIR Rye of sco tmd 3^ nai H AH, 


4 ——— MAY 1o 


714-553-0133 


Circle 159 on Inquiry card. 


ATLAST!! 


Graphics + Terminal board 
for the S100 bus 


e Programmable resolulion up to 512x576 
è Terminal formats: 85x24 or 85x40 
e Emulates an H19/Z19 terminal 
gj € Data rates in excess of 8600 baud 
* Muitipia graphics planes 


#(/O mapped (doesn't waste host RAM) 
® Sprite manipulation handled on board 
è On-board CPU handles CATC and processes 
commands in parallel with nost 
e Simple yel powerful graphics commands 
make your applications tasi and easy 
€ Drivers and example programs included 


paraGraphics Assembled $595. 
P.O. Box 67 Full kit $525. 
S. Easton, MA 02375 Partial kit $295. 
(817) 820-4513 MasterCard/Visa 


bara Graphics 


Cirele 307 on inquiry card. 


for the {B® Peramal Campuler. Packages 
— inlerpretar/ compiler with virtual memory 
ementi, lina adiar, custom icraen editor, 

e 9 decompiler, utilities, file ond recard 
access modules, and many ene peo- 
grama 150 page user manual. ..... $10000 


Soltwara Renting point, intel 8087 support, | 


graphics extensions, and tange! compiler avail- 
abla at additional cost 


Specify PC-DOS or CP/M-B6*, One disk driva 
and 48 kbytes RAM required. Software supplied 
on 5% inch single sided solt sectored double 
density diskettes. 


(213) 306-7412 


48 & paged nai vl meee Geen oag Chery 
Nth d @ meet ee el Berl Seas, im 


Circle 233 on Inquiry card, 


RL1* -Se BEST 


RELATIONAL 


DATABASE 


MANAGEMENT 
SYSTEM FOR YOUR PC z 


including Report Generator, ei 
1795.90 Visa, Master Gard, Chack, COD 


JF ELECTRIC CO. 
PO BOX 37238 
OAK PARK MI 48237 
313 545 0335 


vou PC" 


THE RELATIONAL 


DATABASE 


« MANAGEMENT SYSTEM THAT IS 


BEST sme *RL1 


Circie 217 on Inquiry card. 


100 ERROR FREE 
5% 88/DD 


M jane EN chy STREET 
800-327-1013 ——— 7 em 


Circle 254 on Inquiry card. 


,. lom any olha source! 
-Apphéot! » 31005 


FPPLEWARE IC. eter 


An exiansive vaciely of imiergating, 
usatut and gnigri pining programs 


Midpansahbia Ic (ha sious computeriot 


mciugimq 
Busrtem € Educational . 
Garmes E Musit 
Utihhesg — » Data Base 


Library duaks 1.23 Deve mined cago iki and ew 


desks 4 Gama), 5 fOthtue), 6 irapihina & ? integer) 


al$59,06gach Ay pay more? 


| Order direct from Lhis ad and $ave up to $136. 
Buy disk library package 1,2 & 3and get a 

| special bonus disk FREE — over 269 programs 

| for $179.85 + shipping. For bes! value, gal 
all 8 disks Jor $349, poatage prepaid, for over 


|! G30 of our besi programs at 85e each! 


Call now toll Irae: 1-800-327-8664 
Florida: 1-305-087-8865 


BAD) Hayes 5i T Lodi d 
Hollywood, FL 3X)24 E 


Circle 29 on inquiry card. 


PConnection 


Three functions in one card siot — 
Modem, Calendar clock, Serial port! 


The PConnection n a premeun telecom. 
municabnons card for the BM PC win a 
Grect connect Bet 103/1013 modem, a real 
Dre clock, and a senal VO por for ex- 
panded communications capabites The 
PConnection gives you al three functions 
in a angie card siot 
The PConnectian has autodial [Touch Tone 
c puts and autoaniyver, plus a Duran 
speaker for ine status mondonng Solt- 
ware selectable protocol and modes 
The reat time clack can be used ta Auto- 
chal predetermmed phone numbers at pre- 
se mes. Excellent for poling ang teniote 
monconm; appolicaenns 

modem) - $250 Ern 


and addwanal 85-232. - 1300 Another 
Qquahty modem from 
the micropermpheral corporstiar, 
2555 152nd Avenue N E 
Redmond, WA 99052 
(206) 881-7544 


IBA 5 a EEA Ademar or 
Frenos Boers Waters Con abies 


Circle 270 on Inquiry card. 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD?! Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and C.OD's 


PACIFIC 
EXCHANGES 
100 Foerhill Blvd 


San Luis Obispo, CA | 


— 93401 In Cal call 
Mite, (800)592-5935 or 


Circle 299 on Inquiry card. 


| 3 Alspa Computer, inc. | [comnmodore 


Prce-performance leader Includes Z80A. B" dwdd drives, 3 
Serial + 1 parallel port, winchester port, nefworteng Pross 
start below $1500. DE DEALER / OEM nquines invited on 


SPECIALS on INTREGATEI CIACUITS 


6502 ?45 10/6895 50/655 100/615 
65024/8512A B40 10/795 50/735 100/630 
5520 PA 515 10/490 50/445 100/415 
6522 VIA 845 10/610 50/575 100/545 
5532 790 10/740 50/700 100/65 

2114-L200 248 25/230 100/ 2.15 
2716 Vr 490 X480 10/400 
2532 EPA 690 5675 10/645 
: i axi ‘CMOS RAM b v FS m 10/ 645 


200 


prd 


Eo! 


Der banan Force 24 pn. Socket (Scanbe) 
Hewlett Packard 
T 


Wie or call lar pi i 

Anchor — 
Automation S 
Signalman 


Madems 


FREE SDURCE MEMBERSHIP WITE SIGNALMAN 
All Sanaiman Modems are Direct Connect, and include cables 
to connect Io your computer and to the telephone. Signalman 
| Modems provide the best pace-perfonmance values, and start 


al less ihan 5100 Dester wad OEM Waaijer tavited 
Mark | AS232 (pm 79 
Mark (| lor Atari 850 (o —79 
Mark (V lor CBM/PET wilh Software (169) 118 
Mark V for Osborne (software avallalpe) — (1290 93 
Mark Vi for 18M Parsonal Computer (279) 135 
Mark Vil Auto Dia/Auro Answer mg) — 18 
Mark Vill Ball 292 Aulo Dial/Answer (399) 319 
pe HAYES Smarimodam 219 
DC Hayes Smartmodem 1200 ss 
PROM QUEEN ter VIC 170 
Apple Emulator ter Commoders 64 ag 
Seresantaker B0 COLUMN CARD (er C64 145 
Sold Ook Z Level Stand far CO4 or VIC 29 
C64lC Switch (networking) 125 
BACKUP V1.0 tape copler ter C64 or VIC 20 


CARDBOARO/5 Molherboard - VIC 54 


CARDAPTER/I Atar VCS Adapter « VIC 69 
CARDPRINT Printer Inlerlace - C&4/VIC fd 
CARDBOARD/3s Motherboard - VIC 32? 
CARDRITER Lighipen - CBA/VIC 32 
CARDRAM/1B RAM Expansion - VIC G4 
Cemplate CARDCO Line in stock 
CIE and VIE IEEE Interfaces in stock 
BASM kCompler/Assembler ir C64 
KRAFT Apple Joystick 
1GK RAM Card (er Appie 
Salid Oak 2 Level Sisad lar Appie 29 
Senal Card for Apple 99 
WFC RAM/80 column card ter IIE 138 
| ZEO Sof|card and CP/M (Microsnit) 235 
RANA Elite | wilh Controller 389 
Parallel Printer IntartaceyCable 79 
Apple Dumpling {Microtek} Printer Jaleriace 116 
Apple Dumpling with 15K Butta 160 
Grappler + interlace 149 
Kraft Products lor Apple in slock 
DC Mayes Micromodem Ii 299 
PFS: Fla 100 
PFS: Raperi 100 
Videx B0 Coum Card 208 
Hayden Bottwore lor Apple 20% OFF 
ME Writer Ward Processar 120 


215-822-7727 
252 Bethlehem Pike 


A B Computers 


Sea us ler Parsasal, Business, and Edecational 


ms ee ee ee set eee et qe Bodrum rm dy dr de e mne Ee ca DOE UD de rH e d da drm d 


PETSCAN | $245 base price 


Allows you to comect up to 30 CBM/PET Computers to 
shared disk dreves and primers Cormplalely transparent to Ihe 
user Perieci ior schoeis or mutlipla word processing con- 
figurations Base configuration supperis 2 compulers. Addi- 


tional computer hookups $100 | $100 each — i 
COMPACK $115 
intelligent Terminal Package fer PET, CAM, CG4 
Inchates ACIA Harrttware / STCP Software 


Gea er SO ee ee ge oe pe ge ppp E E 


VE-2 IEEE to Parallel Interface 110 


Includes case. power supply, full B-bu transmission, and 
Swiich selectable character conversion lo ASCH — 


eanna arre PEE 


VIDEO ENHANCER far Commedere 64 | 89 
Realize video qualily equal or belier ihan composite monitor 
using slanda Standard | cor Iw "nee 


SCREENMAKER Bü Columa Adaptartorc64 — 145 
Provides tig screen capabllly lor business applications 


hr ru mo ramon re De Ro RE ARR e ED e NAAR do de UR PE ETC, Dh a pde la dp gum 77d" ci m FR RA Ia 


VIC 20 Predects VIC Sagor I Chess 32 
BACKUP ¥1.0 20 — VIC GOAF 3? 
VIC RAM Cards in stock Meteor Run (UMi) 39 
ViGSaperExpander — 52 VIC Radar Ratrace 24 
| MIC 16K RAM 95 . Amak (UMI) 20 
Thorn EMI Seitware Snaktman 15 
WES Settware Rutnk's Cube 13 
VIC Omega Race 32  Payammes Reterence 15 
Godas ol Mars (UM 39 — FRÜBGER 25 
Programmers Aw 45 VIC Adventure Senes 
VICTORY Saftware for VIC and CB4 
Street Sweepers (VC) 12 Konga Kong (VID) 16 
Nighi Puder (VIC) 11 Cosmic Deis (ViCi 12 
Anndtator 16 Adventure Pack | 15 
Adveniuig Pack it 16 Metamorphosis 11 
Educational Pack | 11 Trek 12 
Strategy Pack! = — 16 .— Grave Robbers — — 12 
64 Programmers Referénce Guide 16 
MicreChess fer CO4A—B loves st play 18 
Cnrnpute's Fusi Book of PET/CGM n 
C64 w VIC SWITCH 125 
POWER ROM Utilities ku PET/CBM 78 
WoniPro 3--/64 69 
WordPro 4+ - 8032 disk, paler 295 
SPELLMASTER spalling checker (or WordPro 170 
WSICALC for PET. ATARI, œ Appie 189 
PET-TRAX PET ta Epson Graphics Soltware 40 
SM-KIT enhanced PET/CBM ROM UtKities 40 
Programmers Took - PET ROM lilies 45 
CALC RESULT lor C64 133 
PET Spacemaker 1] ROM Switch 36 
COPYWRITER Word Processor for C64 69 
2 Mete! PET to IEEE m IEEE lo IEEE Cate 40 


Dust Cover for PET, CBM. 4040. or 8050 8 


CmC Interiaces [ADAT800, ADAI450, SAD) in a S 
ZRAM - CBM 64K RAM. 260, CP/M 


Programming the PET/CBM (Computel] — A. West " 
Compute! First Book of VIC 11 
HES MODEM with Software 65 
HES Software and Hardware in stoch 

UMI products in stock 

DMNICALU (HES) Spreadsheat ft Ggreadsheal lor x C64 n 
FlexFile tor PET/CBM/ (64 - $0 


-r "rur ww tp dp f ds KI VLL. UD ILU mpy ee emm de m e e ee E qne 


FORTH fer PET/CBA lul FIG model — CargitPiley $50 
Matacomplar for FORTH for indepandem objectcode — 30 
KMMM PASCAL ter PET/CEM/CE4 79 
EARL ler PET/CBM Disk-ased ASSEMBLER ——— BS 
Super Graphics — BASIC Language Extensleas 48 
Fast machine language graphics routines for PEUCBM — 

RAM/HOM tor PET/CBM — 4KS75 8K $90 
DISK ICU — Recovery System lor PE/CBM 40 


DISK 

SPECIALS 

Scatch (3M) 5" ssidd — 10/220 50/200 100 1.95 
Scotch (3M) 5” ddd 10/305 50/280 100/275 


Scotch (3M) B" ss/sd 10/230 50/210 100/206 
Scotch (3M) 8" ss/dd 10/285 50/270 VQ) 265 


We stock VERBATIM DISKS 
Write for Dealer and DEM prices. 


Sentinal 5" ss/dd 10/190 50/185 100/ 1 80 
Sentinal 5” ds/td 10/255 50/250 100/245 
Wabash 5" ss/ed 10/155 50/160 1007 155 
Wabash 5” se/ód 10/195 50/180 100/185 
Wabash B" ss/sd 200 50/195 100/185 | 
We stock MAXELL DISKS 


Write lar dealer and DEM prices. 


| Dist Storage Pages (0 jor SS Hub Rings 50 Inr $6 
| Disk Library Cases — 8"—300 5"—225 
Mead Cleaning Kas 11.— eee nene 
sneer lt TAPES—AGFA PE-G1) PREMIUM 
Q B! So 58 100/ 50 | 
CK TENET E. 
DATASHIELO BACKUP POWER SDURCE 285 


Battery back up Urunterruptióle Power Supply with surge and 


aal Bi didi QE TR ode LAGE LB VEU UCET H Ue ncm er m rell E eee n e ER 


Zenit ZVM-121 Green Phosphor Monitor 98 | 
BMC 124 12" Green Mondor 85 
VOTRAX Personal Speech Syslem 280 

| VOTRAX Type-N- Talk 160 


VOICE BOX Speech Synthesizer (Apple or Alani 


CompuServe Subscription (5 hows tee) 32 
Brather RA-15 Daisy Whesl Printer 475 
Preweler Paratel Printer 379 
Panasonic 1090 Prinler with Corretpendance Mode J65 


USI CompuMOD 4 R F Madulaiot 39 
Daisywriter 2000 wih 48K bulle + cate 1150 
Many prniers avalable (Germer Sia Bralher OK! ek) 


We Sicck AMDEK Maaitors 

Amdek DXY-100 Plotter 990 

À P Producis 15°. OFF 
Watanabe Inieligent Piter 990 open 1290 
BROOKS 6 Guile Surge Suppresser/Weine Faler 54 
We stock Elactrohome Monitors | 
Sysertek SYM-1 Microcomputer 189 


ALL BOOK and SOFTWARE PRICES DISCOUNTED 


Panasonic TR-120M1P 12" Monitor (20 MHz} 149 
Panasomc CT-160 Qual Mode Ci Coto Momtor- 285 


Wt we Sy ro ee t 


USI Video Mewtors—Erean er AMBER ZU Miz bi-rec. 
Baster sad GEM inquiries ievited 


data 


y d 


systems 
129 Terminal {DEC and AOM campalibte) 680 
ZT-1 Intelligent Communications Terminal — 369 
ZT-10 intel Terminal with Serial Port 340 
7180 16-bit/6-bit Systems In stock CALL 


We slock entire ; Zenith Wi Rn 


| WE STOCK ENTIRE LINE— write ler prices. 


Atari 1200 CALL — QIÉ 34 
Voice Box 100 hacker Modam—ánü 78 
FROGGER 25 Adri Graphis (Copa) — (1 
Thorn EMI Soltware Fire! Book al Atari 11 
EduFun Saltware APX Software 


WRITE FOR CATALOG. Add 31 50 per order tor United Parcel 


We pay balance of UPS surface shipping charges on all prepaid orders 
(add extra for mail, APO/FPO. air) 


Prices include cash diScouni 


Colmar, PA 18915 


Circle 5 on Inquiry card, 


Regular prices slightly higher Prices subject to ti 


ange 
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DUAL DRIVE SUBSYSTEMS 


FANTASTIC SAVINGS! 


n |395 


ON THE ORIGINAL $100 MOD 


For erepneers, oie à and anyone who re T 3 bune, isle 

| is the answer, Full regulated power Vo run up to lour floppy disks coupled wi 

| On Shugart and Mitsubishi Subsystems | 1 mameth 5-100 power supoly and 12 siot bus, makes [he 51- MOD an exces 
wiwo Misubxshi DS/DD Assam. + Tested $1170. {ional compuler base Single beard desgi means no wiring from whe power 
w/two Stugasl BOIR SS/DD Assem + Tesled =, : sun to tha motherboard This eliminates all ground loop prootems assocralec 
w/two Shuga 8518 DS/DD Assem + Tested ef brands of mainframes who are forced io use termination The $1-MOD 
w/two Siemans 120-9 SS/OD Assam + Tested beg dé es m wih a naeng S 0-2 cae Fan coolec. tused. 
w/twe Gume UT-8 FIS/00 Assam, + Tested . with reset and keylock the cabinat I5 also enam painted and silk Screened. 
Cabine A & T w/Power Supply and Accs. Four AC. outlets are provided ior peripheral hookup and plenty of cutouts 


HORIZONTAL OR VERTICAL 
Fully Assembled and Tasted Units 


ONE YEAR P+L WARRANTY 


„e DISK DRIVE $4 
>" BLOWOUT SALE 


Ve, 


available for R5-232, centronics + others. Qur regolar $225.00 P Ihe 
TA m S1-M0Q and 250.00 poce lor our 12 sio cabina is being 
tux v hen on ie ncs e ee * ^ * r tw TW 
$i u y 
: * i 
THE LOWEST PRICES IN BYTE! w/lny AATAL SS/00 mounes all cables “oy a € 


8° Shupart BOIR 55/00 — Slashed 

8” Shogari B5TR Double Sided 1,2 Mag! .. 

8^ Qum Datatrak-6 05/00 “THE BEST". | 
g” Mitsubishi Ful Height Double Sided 7 Yeu Pel — , 
8* Mitsubishi Thining DS/DO 1 Year Parts + Labor 
A” Tandon 843-1 Simine SS/DD 600K BYTES 

8^ Tandon 848-2 Simne Double Sided 1,2 Meg, 

8” Siemans 100-4 $5/0D ON SALE HOW!!! 

S^ Mitsubishi Fuh height 967.7 1 05/00 750K , 
SW” Mistubishi Stimiine 967 P) 0S/D0 750K, 
5 " Tandon TM-10-1 SS/DD 48T.P.| 168K 

EK" Tandon TM-100-2 L8.M. PC Addont a, 
5." Tandon TM 100- DS/DD SET P.I 750K 


$355.08 
457,00 
479.04 
, WX 
455,00 | 
395.00 
, AT 
. 165.04 
295.00 
115.0 
199.00 
. 259.00 


w/two ATP! 05/00 includes ali cables 


Don | settle tor those chean B stot immilaligns you've sean P'sewbere un thes 
L witwo 967P OS/00 indudes al cables 


a rag OWN THE BEST! XOA 5-1 MOD and 5-100-12 Cabinet. — $305.00! 

| Ex California 
ENS qme 

CCS SYSTEM 2410 ..$1995.00 


* Includes CP/M" 2,2 w 2-Serial/1-Paraliel Port 
* DMA Disk Controller s Hardware Vectored Interrupts 


8" POWER 
For Two B^ Fioppys 
*SVDC @ 4 Amps 
«24VDC @ 1 Amps 

-N g I Amp 


S-100 POWER 
For 6 to 22 Slots 
+ BVOC @ 30 Amps 
«15VDC gi 5 Amps 
-16V0C @ 5 Amps 


38 w 2-Real Time Clocks Supports CP/M* .MP/M® „OASIS 

x WINCHESTER HARD DISKS x | ONLY 59.95 — onty 89.50 | COs 2300 system ART $1695.00 
S" Minisita 5 Mag" Hart Dsk — Aslrdabie h “UNIVERSAL POWER SUPPLY... .69.954 yan, , 
5'h* Miniscribe 10 Meg* Hard Disk — Twice the Space | + Includes CP/M? 2? * New 2066 64K Memory 
are crei e erae eia a HAYES SMARTMODEM 1200 | + 2300 Maintrame & 2422 Desk Controller 
" EA [see dun THE LEADER OF THE HAYES MODEM FAMILY | « 2610 2-504 CPU & Completa A+T 
B” Quantum 40" Mag Four Pitter — Most Popu — ea es mg 4 2740 4 Prt Seria $245.00 
PE Mn NN QU rd * Aujonal Daing — Touctibne or Pee k 2799 2 Send — 2 Paralel 245.00 
a MER le aal pra cia 2810 CPU 240 at 4 Mi 255.00 
wilh SCSI Microprocessor Controlled Interlace v Built-in Speaker tor Monitoring Call Lins * Only—255. 
IOMEGA 10 Megabyte Cartridge — No interlace F.C.B 895.00 na mapu eee pmi cm T LÀ * 2066 64K Dynamic Memory . (ny 360.00 

ul 

goce mese nem e qm rem rmi - nem SLA & 23004 Malnirame Assen, + Tested. Only—455.00 
"Iul siaran sos af lmao. pam * CCS Apple Boards . Call Tol Fres For Prices 


CUSTOMER SERVICE HOTLINE 1 - (714) EE 
MICRO COMPUTERS FOR MICROSDOLLARS 


1 


z bt " i 
wm È "s 
» ^ Me a yeh 


SEIKOSHA — kiang hgh maley ini ion CIE a ol sut. 
XOR 500 $ f Cason Pa (wes puch erac Hic. xir edi 
Y QE NER. yl, ae birkac prei mee Thes ruin a eia 
L8 E. cee & eee Cr EP D Sy a bea Fer PA d rou 
Vat OF Sas Gece OUR DP Sakman IAM, 2 year eniro ERN 


A computer for under 1,000 dollars? YES, U.S MICRO SALES is offering for dmited time only, a 4 sip 5-100 bus computer 
system at 5995. Full GAK ct memory means there's no need to add any memory. With SAK and CP/M 22 operating 
System (included) you're able t6 run over twe bousand dilféranl seftwara application packages. Formats? This Mile systum 
wit read MORROW, IBM, KAYPRO, and XOR Formats, The disk controlar I5 so advance d can write any tryta/size seckr, 
pinge or Gowble sided single à double densily AND. . i rung hoth 8° and S^ doves! Ii more storage Is needed, 
add on an B" subsystem and you'll ba adie lo READ AND WRITE the IBM 3740 Formal — an Industry standard. The 
system above Includes 514° floppy storage, 4 slot S-100 bus, 3 board sel with 2-80A @ 4MHz.. 2 seria R5-232 ports, 
Centronics parallel port and two whole uites [ull of Nee utility software song wilh CP/M 22. 


S-100-4 Mini 54” System #5-1000-83 . . . - . -$995.00 
Lind 110 a customer — offer expires Sep) {Sth 1983 
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sarn a 


“XOR 500 


See Paga 291 for Additional System Information 


Doct agan papita D OPM un NOS 4 PSI C 
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HARD DISK 


31995" 


Rf yet à 14229 vitrum ar ena. urate frt à seruo 1004909 PEST UY COE aue a 4 iz af S orn 
mater aed CPU 2 2 alte yu Ie rach a AS B af fout pera A ha S rapa of esurao goage vore satt ot gage v Enc 
pe dà gy ved Oa rimis a axxmptasac win à Weser Ds Naro d armi ——Ó 
a hac ce fy e Qv fos ctn cect grece d te puer neers T ar ce Spee G gabs n can efferent rira see i 
m iK MEL MID eaten Fog RUE INTUS iJ Up oye CO Du GAL MO (RO ro A. ep ae d" meam 
NES à De side vu riot «0 der iae 3° tog Gor tui ded de Wes Ua IOR OO Caen «D 62 IPS E MAC Si EPIS aO Qs 
you ey I C e anh ba QE THAO reg an rasnu Fal dg eut tup arde utr ptio às arto In SD Dus ert 
WE FC rZ IN IER Var SC B qw voy aen innato. 9s pen Pe XR S00 faro ga ty he cogis apo n mas ) eo RE: 


* fe PIDIE Ache) 
. $1995.00 


i num MON CQ Mri Nai e cult M 


oO pas II. e DIX L.E, 
Myes hago nth a hà E roi rari as BS 
LLL E STEEL 

m ue mus $us an 


XOR $-100-4 Hard Disk #S-1000-89. , iad 
Uti quate — one pr aimer - "espes 9/15/83 


Circle 401 on Inquiry cami. 


ORDER TOLL FREE 


ty EAST & X WEST x 
1 (800) 435-9357 1 (800) 854-8174 


In li. (815) 485-4002 In Cali. 7 (714) 898-1492 


TERME: We accel VISA/MC, prepay, check cr money order. Please allow personel 

$5.00 handing charge on aff orders under $50 00 1556 Restocking Fee. Al orders shined va U P.S uniess otherwene spiche AJ 
UPS CO D orders over $100 00 require a Cashiers Check je Dur 

Ones, 


Check hwo weeks 10 clea before shapirert 


endi 
MOTICE. 


products camry a i B grits parts and labor warranty 
phniers and laminan which cary fw tul OEM. factory warranty. PRICES SUBJECT TO CHANGE WITHOUT 


OUR BEST SELLING TERMINALS 


Más Viewpeint: A cw cost high performance terminal w/ grean Scraan and detachabie 
keyboard Features inchide s Reverse video st hall intensity 4e Visual highiighting 
* Full augiary pert use se 150 — 19.2K baud rale s Screen DA a Foreign language 
engrmabonal! charatier sel e 4 wey cursor selling s 

ADOS VIEWPOINT £T-M004M , i ' $519.00 


Telavideo 910+ : Save your eyes on à great green sereen w/ieatutes Hke & Bull-in 
se test + Full editing t Tab ophons w cursor cooled e 96 viua attributes fka, 
reverse viden, monitor mods, hah inisnsity and tock or underline, Glink oF steady 
Cursor s Full numeric keypad « 925/950 emulation s n 


TELEVIDEO 910+ (T-1000-05. im 
Sorter t # Detached kaytoart 


rr 


s 


- - 


KOA 500; A new video display terminal featuring 
x B Cursor control keys x 5 function keys « 7 screen atiibutes + 25th status 
hne 4 50-19 2K baud t Couma + feld tab t and more w All {hese features 
j with a Tul 6 month warranty make this terminal the best Doy on Ihe market 

KOR 500 7-100015 : $495.00 


Talevidas 925: From lhe hobbyist bo lhe basic professional (his temena will 
{il your needs. x Detachable keyboard + Numenc keypad x sereen + Sell 
(est « Time ct day display « Programmable !unction keys x 912/920 emulation 


hatdware/software programmable configurations x Enta memory page * Four 
switchable taraga languages a Til screen a 25th status lime & 

TELEVIDED 925 (7-1 $739.00 
TELEVIDEO 950 #T-t000-08 $939.00 


"The 4 slat S-100 systems below are equipped with XOR 2-80 4MHZ three board set, Each can run 8" or 


9 


* EAST * 11 Edison Drive, New Lenox, llinois 60451 
* WEST * 15392 Assembly Lane, Huntington Beach, CA 92649 


PRINTERS 
NEW ARRIVALS! NEW MODELS! 


Wesangaae Ut MT TEE = 0 ETDCEIHI hea cece pti othen wIh arce Qn Au! aes wee your NOS | 
TI) Whe MT-'M iy Doe Bad Geng QUEUE ro De ret Tt arie oe aan M pia 
teer peert Yru Qai act eso dees Geos Dey oy ee Dai, fe Py wen ot Ph 
CP PI^ ADI? rene? gany Eg uen weet gat zs! Breet ange mace Qn ire ERD ane 
wm omogu 25A gues Thi dox. ee zuo Herz anth 2 iC à SB eatin prets desires Hie gadig 


5" thsk simultandously. in addition to Ihe high speed XOR miel lormat, they can réad KPRO, IBM 


and Marrow 5" disk formats. Each has a modular dus! power supply cub chassis They are fan cooled. Standard 1/0 is 2 serial poris and one cenironics parallel Expansion 1/0 ts available. 


MICRO MANAGER 

TWIN 5% "MINI 
Don't bs fooled by this system's 
small poriabis siza 


* Full 64K of memory wih an 
industry standard §-100 bus 
» includes CP/M 2.2 and many 

uillities on two disks 


* Add on a hard disk when you 
need more slorage 


MICRO MANAGER 
MINI HARD DISK SYSTEMS 


* * COMPLETE SYSTEMS * * 


5 Megabyte Hard Disk w/750K Floppy ..$2345.00 
Dual Floppy 368K SS/DD «eel >i e $1445.00 10 Megabyte Hard Disk wi 750K Floppy a 42475.00 
Dual Floppy 750K SS/DD — $1595.00 | 
Dual Floppy 1.5 Meg DS/OD ., . .,. $1645.00 16 Megabyte Hard Disk w/750K Floppy . $2545.00 
Chassis (No hoards No drives). es ..$ 425.00 Many Other Configurations Available — Ask Us! 


Inexpensive but powerful, small 
enough for portability, ihasa mini | 
hard disk systems have a special 
KOR Inlertaca fo ihe S-100 bus 
ibat leaves an S-100 slot apen lor | 
axpandabMity. Choose from 5, 10, 
and 16 megabyte sizes (B. 5, 12, 
+ 20 megabyte untormstled,) 


8" MICRO MANAGER 


Our most popular computer 
features a 4 slot 5-100 bus and 
§“ industry standard formal. 
Reads and writes the IBM 3740 
formal as well as any byt&/sizo 
sector Expandable? Yes, aod à 
hard disk or Cartridge subsystem 
when your dala base grows. in- 
dudes CP/M. 


| * System wih 55/00 1.2 Megabytes . 1179590 
+ System wilh 0S/DD 2.4 Megabytes — .. — . .$1995.00 
x System wilh ND Drives (includes CP/M) . $1195.00 


x System Chassis (No boards, no drives, nc CP/M) $ 395.00 | 


The 12 ski commercial grade 5-100 systems below have all of (he leatures listed above plus a massive 30 amp power supply capable of the expansion we expect you will do. All unis are cooled by four Y 
inch fans, Each system musi pass 2 days of constant read and wrile disk testing without à single error bale shipment. Ung year complete warranty is lactaded. 


OFFICE MASTER 
REMOVEABLE CARTRIDGE 
DISK SYSTEM 


BASIC PROFESSIONAL 


ee 
ee A nem. jp 


————— ——— 
al 
E 
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mm 


+ w/2 SS/DO 1,2 Megabytes . $2295.08 
* wi2 0S/0D 2.4 Megabytes Full Ht. ae Shmline $2345.00 
Buy the basic professional wilh Thinline drives if you plan to upgrade 
lo a hard disk in the luture. 

* Sysiem w/no Drives (Includes CP/M) $1350.00 
12 Slot Chassis weno Boards, Drives, or CP/M — $ 495.00 


"yu! etp petted 
wih tha speed qu aaay 
e ami 10 wep tet meget 74 0 m 

Mi appare cudi z cumagu aut CP/M 2 2 eeth aye 


Good « 10 Meg Removeable cartdge w/1,7 meg Floor 
Bary e 10 Mag Removebie carviaps witwo 62 meq Fioopas 
Best d Two 10 Meg Bemovatie cartidige drives 

+ 10 Megatyfa cartridges — Stock up now 


EE | 


Clrcie 401 on inquiry card. 


st DO segui qi ida H yokt enirn 


- See Page 281 for Additional System Information - 


PROFESSIONAL 8" HARD DISK 
MULTI USER CAPABILITY 2-7 USERS 


Más ueg 


Buying direct trom our factory through our Eas! or Wes! cgasi sales her- 
lions assures you of a sysiem that fils your needs All proletsiona) B^ 
SYSRAMs are Cusion Gul 10 (he Cusaimer’s specifications. Youll nol find 
IMs ind of Hexibuly with any computer company. anywhere 
10.20.40, and 85 megabyte sysiams with DS/DD 1.2 mg floppy 
— 10 mag. $4395.00 / 20 mag $4895.00 / 40 mag $5745 / 
05 meg. $5348 — Two user hard disk systems add $685.00 {in- 
chides CP/M & MP/M) — Three to Seven users add only $260.00 | 
per user — 17 Megabyte cartridge tape backup add $1495.00 
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oun PC 100" sorrwane PACKAGE TURNS 


voun | C intoa 
muc" vT1TOO oe vT5&À 
Campetable terminal 


Require: Gék, drive, monochrome or cator adpt with 
25x80 display, async mdpl, and{BM DOS or QUNIX*' * 
PRICED: $89. (Stl. VT10D functions) 

Optional: Local Printer & Copy to/from Disk, 
GMS 7525 MITCHELL RD. 
SUITE 101 CALL OR WRITE 
EDEN PRAIRIE, MN 5344 (612) 937-9194 


(Ot n a niit hamak ol Internationa Butigik Macnee, 
VT Tuae 7ioo a! 


Double Your 
55" disk storage 
inpet without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 


floppy disk controller, in conjunction 
with your 54" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
64" drives — simultaneously. 


CORA Systema inc. 


Controlled Data mias 
7110 Chirmont Mesa. Bivd Son no CA $ 921 
(619) Sori 


Circte &5 on Inquiry card. 


Maxell Floppy Disks 


The Mini-Disks 
with maximum quality. 


Dealer inquiries 
invited, C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


Js 
PACIFIC EXCHANGES 
100 Feothill Blvd.. San Luts 
San Luis Obispo, CA 93401 
in Cal call (800) 592-5945 or 
(8051543- 1037 


Circie 209 on Inquiry card. 


|. CY232 Networx CONTROLLER 
_ AND PARALLEL-SERIAL INTERFACE 


will connect Lei argen, au 
in. bo any E-bit parallel m 
and works wich " 


Cybeznetic MicraSysiems ^ 


PU dios Mn, bum Gregora, CA ala 
WIS Tikat Teire DTE 156 erum Creer 


Cirele 124 on Inquiry card. 


INDUSTRIAL CONTROL 
MICROCOMPUTERS 


We have six single board computers, Iwo 
video boards and 20 other control products. 
You can use our producis for securily 
systems, heal conirol, lighl control, aulo- 
mated slide show, traffic lighis, irrigation 
systems, home campuler systems, aulo- 
maled process control, and rabot control just 
to name a few. CEM prices available. For 
catalog call or write to: 


JOHN BELL ENGINEERING, INC. 
1014 CENTER STREET 
SAN CARLOS, CA. 94070 
(415) 692-8414 


Cirole 47 on Inquiry card. 


MEMOREX 


Scotch 


DEALER (NQUIRIES INVITED 
FOR 

ORDERS 

CALL COLLECT 

(614) 866-3462 


Clrata 128 on Inquiry card. 


Wasting Money! Wa Have the World's Most 
Cost Effective Development System. 


+ Inctudes Haxkit 1,0, á n 
102% machine code udiior 


m abe utility program Ihat 
j4r5 -— -— ng ior B-b! Micros & 
e | 


4 niin ue rom Commodore 
VIC-20 op! pe inio bulll4n 
AK ROM emulator 

a Jumper to lerget ROM socket 

= Teel programs 1n cheuh 

a Buiti-in EPROM programmer 
and power supply 

* Burns & cuna EPROME for 
ihe Commodore VIC-20, toa 
© Comprehensive Manuals 

*» Fus EXPANSION PORT 


PROMQUEEN CARTRIDGE ONLY $199. 


Sand fer Free Brochure 
Diitenad i 0 $ carm de e] QU bip, Ini 214, 


Bekte, Vet J Fen MPH 208-T CDU 
Mero retenir erc dl a B0 Crema se 
Vancocver, BC 652 tel Pr 0040 7877 


VIRA ANO MASTERCARO ACCEPTEO 


QZ commodore approved produci 


Circle 31 on inquiry card. 


Convent your TRS-80 into a 


DEVELOPMENT SYSTEM 


Z-B0 In-Circuit 
emulation and 
EPROM/ EEPROM 
programming in 

a single compac! 
unil 


Debug stand-alone 

syslems with 

program in 

TAS-80 RAM, 

then copy working program inta PROM 


Only $329 including personality module 
for 2716. 2516, 2758, 2508, 2532. 2816, 
2808, 48016. (2732A, 2754PM's$i5ea.) 


ORION INSTRUMENTS 


172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Circle 299 on Inquiry card. 


MicroScript™ $99 
Stale of the Ari Tax! Formatlar 


e generis markup 
dihrabie page wiih rTnalirple Colum, 
* mulilane headers, tooters, and füomornms 
= kuWa willow and Orphan Suppressor 
a dulomalic secbnn ngmtenng 
+ avlomatic table of conlents and Index 
e auipatic Bullet, fvuriber, and ditimution sie 
E c2 alk ideft f, £4 ut 
* nme 
E n nont = on wn ly aie an 
1 = miis ren "We 
e = MAG m 
= mathe pas hick ol unirmi $06 
= detect mainte: comm 
* IDS. Sore | Diablo, NEC. C.[TOH, and an TTY 


MicroEd "549 
Customrzabie Full Screen Editor 


» fut mue c Que by pagal word, ohne 
» postbon to top or borim al window ar le 

bad su" by ine, e window Dr bull windnw 
pba ór selects (ind and replace 
i by charactes word, line, o block 

a = ad exlornua Mes nto Current M". 

*» copy, Move, and write Dincks pi te 

= nágr, overtay, or bey text 

* 3$ cursar pidressabée V 


MicroType™ 
6531! Crown Blvd., Suite 3A, San Jose, CA 95120 
| (408) 997-5026 
cda. MM eg Numa aga Pnoraen Pe DOG 


Clrole 274 on inquiry card. 


ORDER WITH CONFIDENCE 
from one of the nation's largest 
consumer electronic parts distributors! 


Unbelievable Discount! 
"FRUIT ATARI* TYPE 


coer: | i5 APPLE Ii? COMPATIBLE |-souste rine 
SLIM DISK DRIVE B 


RUNS QUIETER THAN THE ORIGINAL! | 8,5621 top fire ga 


New - not surplus - guaranteed! Only newest "craze" ~ 
and other computers. Slides on : 
no installation i — Two extra | 9 w x 1-7/8"h x 10"d. Complete in video games! 


cutlets, feeder cable, iltuminated with a 3' cable. Runs 7 pete $9. 9 5 


switch and spike arrestors. with Maie asia 
asapcrans $54.95 | contone. REPLACEMENT POWER 
a | | SUPPLY FOR —~ 
APPLE COMPATIBLE ay APPLE II* 
ni BA-APL-DD-1 = 
pare) | Now on $259.00 e.a A 


ii Fully Apple compatible. 
Heavy duty error free a E CONTROLLER CARD 5A ‘es duty switchar,110V or 
pect uppeiowe cna copes, | | M/A crc SV 10 fad pts PR 

fi —-L -5V -12V full load outputs. Fits in an 
alpha lock. Complete with cable. axAPLCTLA $4Q 95 Appia Íi ahid, AG cad inciuded. | 


A slim (134") fan for A p» y 


83-APL-KB-7 $79.95 BONUS Buy two disk drives and get a free BX-APL-PS-51 $79.95 


controllar card! 


p 43 oo + ARCADE TYPE JOYSTICK (i REPLACEMENT | REPLACEMENT 
| Atari, Commodore, | RAM IC FOR ATARI? | CPU IC FOR ATARIS 


redd TER AE: S. ; 2600 VCS 2600 VCS 

ORDER NO an 

ri lla | ORDER NÉ ORDER NO ORDER NO 

$16.50 BS ATRIY-1 $15.00 B3-ATRAC-S $11.95 | 83-ATR-IC-2 $9.95 


REPLACEMENT R.F. REPLACEMENT AC REPLACEMENT — | REPLACEMENT PDWER SUPPLY FUR 
—1- FOR ATARI* M FOR ATARI* JOYSTICK oF mi... | ATARI” 800 AND 400 


250 Fie Atari, MODELS. a | 
Onar iddo DEMES a GV SOOmA. UL listed, p JE- Gas ce ne " cms = 
ORDER NO ORDER NO. ORDER Now only | ORDER NO. in. Ln 
BS ATRAF- $5.00| BxATR.PS-5 $5.00 | 8xATR-XY-4 $4.95 | B3-ATR-PS-B00 == $17.00 


JOYSTICK EXTENSION CORDS REPLACEMENT Logic PROBE with 
pugs Two popuariemges bandi? Aa | CABLE -af ao pu "o LM 
ORDER NO, e — ostopes. 


B3-ATR-EX-6 $5.00 i vean ea Ho | 
83-ATR-EX-12 6,50 B338004 $24.95 | ar your prices 


- 
a QD MINIMUM ORDER $25.00. VISA, MASTER CARD accepted. No surcharges, Exact UPS charges will be added. PREPAID: Certified 
checks and money orders, sand exact amount. No shipping, handiing or Insurance charges in the continental USA. PERSONAL CHECKS: add 5% 
shipping charges, allow 3 weeks to clear. INTERNATIONAL BUYERS: US currency and 20% extra for shipping. CA Residents, add sales tax. OEM, 
DEALERS: send for special prices an your company letterhead. No purchase orders or open accounis-no exceptions. 


PRA Call toll free:(800) 423-5336 
C- - In California: (800) 382-3663 
S ! 

n. Local: (213) 701-5848 
18215 PARTHENIA ST.* NORTHRIDGE, CA 91325 Telex 181011 ORAPARTS NTGE | 


BYTE Augus 1983 — 535 


|'WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED IT IS NOT BELOW M'Y COST 
TRY TO BEAT THESE IC PRICES: 


MasterCard VISA or UPS CASH COD 
Factory Now, Prime Paris 


MICROPROCESSORS UNLIMITED 


Pris aute! in change Cad V9 ect CICER. Saleen y ebat Cucine 
vibe. 


Dryer B ineorancé avra Cath Gecgue poten 


PP rtyi 
IndegenIpet 


mp. 
IL xs qwe 


NEW GENERATION OF 
INTELLIGENT PAL/EPROM 


PROGRAMMERS - FOR THE 
NEV BREED OF ENGINEERS 


* 20 AND 24 PIN PALs * 27 AN 


NO 
25 EPROMs * ROM EMULATION 


DIGITAL MEDIA 

S178 GIBRALTAR AVENUE 

COSTA MESA, CA 92 GPG 
(714) 7541-1373 


Circia 144 on Inquiry card. 


Circle 121 on inquiry card. 


i. 


IEEE-888 S-100 wohoctmoun 


=- ja ETE a £12 Plisi 
= tise beard 6)h)4m 


IEEE-898 S-100 uowccknour s coton. syes 


- pa 034 a 1024 Man 
= Kapacdübim H À s 1034 à 1034 Pina! 


IEEE-896 3-100 mna coron 


-42 a 013 a 813 Pinul 
pex OS 


= Tot beard ayalem 


MULTIBUS nou? coron 


^ 3x 1004 a (024 Pore 
— Eight calor RGG 
= Tingle Genta ApEn 


ee on Hated Leen, Fiegemmaghin 
mem, Windaeing, Muti 


Comp miter 
Fes i r^r "URO r 236 Gephie Cantrell et 


ULTRA-REN Tajet CID incerparaied Bjarg Piian 
aln TOLRE Vendeomere bust Cdr sdretlen 
C. SD. Incorporated 


PO Gus 203 Budiey. Masssabuartis Q7776 
"sir! 443-g rap 


Circle 81 on inquiry card. 


EPROM 
PROGRAMMER 


«s 


AUGUST SPECIAL 


, ELEPHANT DISKS 
$19.95/10 


PROWRITER 8510 - $375 
EPSON MX-BO F/T $449 
GRAPPLER + $120 


QUENTIN (Applematel $249 
MICRO-SCILA-2) $239 
CONTROLLER CARD $ 60 
DISKFILE- (holds 125 disks) $ 52 


name To Bii Walcome, 
tama in Stock - Séip in 24 Hrs, 
We accept, MC. VISA, Cartifled im 
Check, Money Orders, APO, OK,, 


CA. Residenc 6% Ta rae 

Shipping Min. $2.50 * 

GWS GOLDEN WEST SYSTEME 
21947 OAK HILL LANE 


(2081 539.2107 PDMTERVILLE, CA 82757 


Circla 188 on inquiry card. 


B8000 processor plus UCSD p-SYSTEM, 
PASCAL FORTRAN 77, BASIC, Macro As: 
zambler. lui! 1 year warranty. 


Sage il wih 2 OD floppies (12804) & 128K 
RAM only 33300 With 512K RAM, $3956 


Sage IV we! floppy (640K) & 266K RAM, 12 
Mbyte hard drive, $5588 Wel Mb RAM 
$6698 


We are more then just an auihonzed SAGE 
damier, we use the SAGE everyday in our 
soltware development business 


MARITIME SOFTWARE 
ASSOCIATES 
1503) 929-2552 
8660 Aeservow Road. Corvallis OR 37333 


Circle 490 on inquiry card. 


IBM/PC— 


1. DEC VT100? 
2. DEC VT125? 
3. DASHER D400? 


SMARTERM"/PC Does It! 
At more than 
1000 locations worldwide! 
| © full emulation of terminal characteristics up to 
the limits of standard IBM PC™ hardware 


»inciudes iwagral high-speed, bidirectional | 
ASCII and binary Hle transfer 


OUTSTANDING PRICING: | 
VT100, VT1O1, VT102, VT52 5B lo $150" 
VT125 Graphics Terminal $215 lo 5295* 
Dasher 0100, 0200, D400 _ . $50 lo 5125" 
*Depanding on quaniilhy | 
deckalbser ome pour e seme eye 
= uz 2740 Siq Lane 
E persolt. Madison, WI 53713 
(608) 233-1000 
fetta: Hs PRA tinira Gg Gratonmianata 


Circta 312 on inquiry card. 


= BASF 


DISKETTES 


BASF Diskettes at compe- 
titive price. Cail TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


TR. 
PACIFIC 
EXCHANGES 
100 Foothill Bud B 
San Luis Obispo CA 
94401 (do Cal call 
(HOS) 54.1. 11337 | 


Circle 289 on inquiry card. 


DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 


TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE 
{CASE & POWER SUPPLY AT AN INCREDIBLE 


LOW PRICE! $195.001t1! 
EW! TRUE HALF HEIGHT DRIVES! 1 5/8 INCH 
NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 
NO DRIVE BELT! 3MS TRACK TO TRACK! 


AC's New Slimline 40 Track w/case & power supply... .. .... $240.00 

ndon 40 Track TM-100-1 w/case & power supphy..,.,......, $225.00 
{DOUBLE SIDED 40 TRACK DRIVES ADD $75.00) 

ugart New Slimline Double Sided 40 Track wicase & P.S.,..... $299.00 

ugart New Slimline Double Sided BO Track wícase & P.S...,.... $379.00 

ndon Single Sided Slimline 8" Disk Drive w/dual case & P.S.... $545.00 

ndon Double Sided Slimline 8" Disk Drive w/dual case & P.S..,. $625.00 


iG Drive 5 1/4" Cable (FOR MOST COMPUTERS). ..,.,. -.,.. 3923.99 
IWITH GOLD PLATED CONNECTORS) 
"s Color Computer 1st Drive Only ssaa. ar eee cee es neee $389.00 


INE YEAR WARRANTY ON TEAC & SHUGART DRIVES/180 DAYS ON TEAC & TANDON 
yes Smart Modem 300 Baud.......§6225.00 ^ 1200 Baud.....$525.00 


PRINTER aL i 

BO w/Graphtrax Plus ,. $379.00 Gemini 10. , .. ..: $349.00 
BO FT wiGraphtrax Plus. ; $495.00 Gemini 15. . 22 8489.00 
100 w/Graphtrax Plus, $659.00 Citoh Prowriter 8510 OMNCM $395.00 
80 wiGraphirax Plus. .. $409.00 Starwriter F10..... +-+- $1169.00 
S0 wiGraphtrax Plus... $569.00 Smith Corona TP1........ $595.00 
100 w/Graphtrax Plus. . $805.00 

ater Cable 10 long w/gold plated connectors starting at. ........ $25.99 


DV'S EXCLUSIVE “YOU CANT LOSE” 
SIX MONTH WARRANTY! 


2-: 


-gm 


um 


"NO YOURE NOT SEEING THINGS, THATS FOUR 
INTERNAL DRIVES IN A MODEL 4, WITH UP TO 4 MEG, 
DISK STORAGE AVAILABLE NOW! 


DV IS DRIVING DOWN PRICES ON DISK! 


"| DISPLAYED VIDEO is now offering TRS-80 MODEL 4 with TANDON 


TEC/TEAC disk drives, one of the most rellable disk drive systems on 
the market, for INCREDIBLY low prices. 


MODEL 4 with 64K dual 40 track double density disk drives, complete 
system with TRSDOS 6.0 and 1 BOX OF DISKETTES 


PLUG IT IN AND GO. ..... $1599.00/128H...$1679.00 


MODEL 4 with 64K dual 40/40 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 


PLUG IT IN AND GO...,.. $1899.00/128K...$1979.00 
MODEL 4 with 64K dual 80 track double density disk drives, complete 


|] systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 


| PLUG IT IN AND GO...... 


| 
| 
| | 


| PLUG IT IN AND GO...... 


$1899,00/128H...$1979.00 


MODEL 4 with 64K dual 80/80 track double density disk drives, complete 
systems With TRSDOS 6.0 and 1 BOX OF DISKETTES 


$2199.00/128K...$2279.00 
MODEL 4 with 64K four 40 track double density internal disk drives, 


| complete systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 


| PLUG IT IN AND GO...... 


achieve up to 4 meg of disk Storage... isses nn 

MODEL 1Ii/4 intemal Two Drive Kit: Includes controller board, dual drive 
mounting bracket, dual ut "md all hardware cable; and connectors 
(gold plated] & TEC Drive. . "— Pt a a EG $399.00 
4 DRIVE KIT MINUS DRIVE... ee T 


io 3 Q^ db » 5$ 5 b 


WE CARRY TRS-80, IBM, LNW, EPSON & FRANKLIN COMPUTERS 


isit our retail location at: 


111 Marshall Street 
Atchfield, MI 49252 
313) 426-5086 
313) 482-4424 
517) 542-3280 
517) 542-3939 
517) 542-3947 


Aut is 
ud Mash Street, Lit 49252 
To Order. Cali (313) 426 S096, (313) 482-4424; (517) 542-3280 
1517) 542-3939, (517) 542-3947 


OR WRITE: 
Displayed Video, 111 Marshall St., Litchfield, MI 49252 


Dealer 


eld, M 


* TRS-80 is a traramauk of the Tandy Corporation 


E o oiak 548 on inau oard: 


IMMEDIATE DELIVERY 
DV'S SIX MONTH 
PARTS AND LABOR WARRANTY 


4 
Á / 
"P142 


Prius subject to change witha notice. 


> 


$2299.00/123K...$2379.00 | 
MODEL 4 with 64K four intemal drives of any configuration avalehe iP 


Printer Cables 
— Parallel — 


$35 Of» 


go” ATTACHE 
$35: ATARI 
CENTRONICS 
COLUMBIA 


EAGLE T 
SHREE 1BM-PC NG 
SING — KAYPRO ge 
OSBORNE 
* SANYO 
g 35.00 TI-99 335 00« 
— SERIAL — 
ATTACHE COM. 


R5232 (D825P; 
(9 conductor 1-8, 201 


WORSWICK INDUSTRIES 
4030 Wabaska Dr 
San Diego, CA 92107 
619-222-3366 


"CA Rem labs Aile Hs ades Fas 682 Oh 


Circle 428 on Inquiry card. 


ATTENTION APPLE” EDFUCRARE DEVELOPERS 


| Put the bite on Software 


THEFT! 


PROTECTS YOUR SOFTWARE IN 2 WATE 
*. The Sefhwers f 
E. A Mardwsra “LOCK? Ghat ils iio pout Gomes UO 
1 Eesuriy Gatsheca 
« WONT MPIDE USE OF JOYSTICR CR PADOLES 


PA a 
WONT EOOT WITHOUT A LOCH 


ony $149.00 


Onder rom SRAC by mail or phone 

(004) 477-7248. Wa arceat VIBA 

cash of COO orders. = 
software DEB COVEAY PAAR 


researc h UMIVERSITY OF VICTORIA 
corporat ion a ja 1109, VICTORIA. 8 C. CANADA 


Circle 383 on Inquiry card. 


gy ...| FACTORY AUTHORIZED 
Lu — | SALES & SERVICE 
Wide choice of lease & lease/purchase plans 
Payments are samite Ask about olher systems, boards, eic 


ompuPro 


SpA Oman Sys $2)/mo Sae Ema. 53,4 D ESS ma 


MORROW RESIGNS 


DECISION 1 


D172 TI imo. DFS trima ONON mo ORIO A 5/mo 


Fatut TEmo., Poba 16 meg 8 60h rag , Pao 1E cag elf Memo 


We caer D avpariancad uum. gor! agence, and cmo Cuponans 
TERMS. Ca^ ei^ mir 


ms: CostPlus 
Arue en COMPUTERS 


879-5976 po. sore M, 3525964 
205 879-4735 ou eh a tu hamna of 085 120-530 


Circle 117 on inquiry card. 


— ——— 
(Dc peunej 
URC pioeu 

Low, direc! prices » Fost, direc! service 
2532-450...... 
2716-450...... ere 
2732-480. .... eee 
2764-250....... 
2754-350... .. 0000s * 
4164-200........... 
6116€-P3...,..... ee 
6116-LP-3 ........... 


Add $2 95 shippeng lo oil orders 
OEM * Quantity discounts availotie = POs on 
opproval = C.0.0. OK» Credit cards = FL residents | 
odd 6% fax « Ail new, no surplus, no seconds 
(Prog sutyeni to change ; 
4920 Cypress SI , Sulla 100, Tompo, FL 33807 
In FL, and lor info., call 813-875-0299 
FOR ORDERS ONLY, 800-237-8910 
8AM-5PM EDT 


Circle 171 on Inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (in Cal call 
(BOS) 543.1037 } 


Clrele 299 on inauliry card. 


$e^kattátétnadba 
APPLE HARDWARE 


**$t494426009es09 
40% TO 70% OFF 


Lil 
TI 


AP117 EPROM WRITER 
APIM£ 128K RAM CARD 
APXQ APPLE. COMPAT ux KIT 


1s 
» 
peo 
1 
19 
P el 
5» 
En 
zs" 
As 


3 
geees 
Pe SF d 


aa 


*$éthkhthtdhkhtththtkhktéhththt4atthbut 


wi ATI EEG REC CMS 
AH PREC ERED TRIER THE D CIF E Y T 


K à R COMPUTER CO. ETO. 
1440 FACIFIC COAST HWY, F200 
HARBOR CITY, CA foro 
{233} 90-1577 


Circle 225 on inquiry card. 


WANTED 


Experlenced hacker lo work in development 
lab with every facillly you can think of, 


located In Ft. Lauderdale, Florida. 

The person we are looking for must: 

Be familia wit CP/M at the BIOS 
Customization level. 


Have some experience in microcommunica- 
tions (programs like KMODEM and the like]. 


Be good at: - 8080 assembler 
- Microsofti BASIC 
- PASCAL 


Hardware experlence Is desirable. 
Equal Opportuntiy Employer M/F Handicapped 
Please forward resumes to: 
Parsonnel Head, CLI, 


P.O. Box 821 
Pompano Beach, FL 33060 


Circle 71 on inquiry card, 


ATTENTION BIG BOARD USERS! 
WHY USE OUTDATED TECHNOLOGY? 


INSIGHT ENTERPRISES 
IS NOW DELIVERING A NEW 
STATE-OF-THE-ART CP/M 280-A 
SINGLE BOARD COMPUTER 


j i 


On boar video « 128K ef Dynamic BAM ned de of STATIC (vies mam- 
Dey) = DIUA + 5A5) Opi dig adpioce? o fash chbiroldes (4 demas, 
p^ Comtikaohon M 5/4. gr) » d ional party » Full Conpimaita 
DUM id! izpqesium Bus. = Wida BAR ird (U^ Uh papii » 
Exipnded mach bukar e Prid Dieter © folly mágrrypt farvpn + Patalo 
Qi Saved bibat + Compoci Size + (rH kehe 


$750.00 rpa et T4 oppa Otieri JTI Dein 


«ribiw (ating), CORFORAROR 
1 5 Wm Ever ete UF Lee 4agebet Cå 60008 (953) 244-3402 


Coco G10 lrepeoonceun Menus Pere 
Mami LE LACE GES ACE LAE ORL OMG ee ARTE Y 


Ciela 204 on Inquiry card. 


$$ Printers $$ 


$$ WE WILL NOT BE UNDERSOLD $$) 


EPSON 
AX BO, MX BDET, MX 100FT, FX BD & rewas! 
FX 100 "lowes pricas in tha USA" 
Gorim 10X.,...........-, E OGCRETILIIIY EHE 
Gemini iB tt) vv weeded buktd4bétdduuitévu e ARA 
Prowrilar 850 I93,...... dathkhtbité4daon B5 
All pihwe prinimra discount sd 
Miacelianaocus Hardware 
Maernaodt Pramium Path io. uiros. ATE 
+4 EEK SHOP HREARH 238 
Merosot Softcard Plus... erre ies 458 


(lIactudee Wigs 80 Oot) 
Smartuem 80 EB iced uepbévenedevibvhs 145 
Wind 80 Col. ires ans "e" ety Fher 178 


Vidax BO Col Domim... iesus +. 257 


DEEE PSOE ASAER PS EPE PSHE RAT EEE EEEE E ae 


148 
— 
vsestuübulkebttanmi 208 

THE COMPUTER STORE 

3941-B S. Bristol Street 
Dept. 345 
Sania Ana, CA 92704 
714-261-1383 
ORDERS ONLY: (800) 824-2227 


Circle 85 on Inquiry card. 


CABLES 


ATARI PARALLEL 

BASIS 108 PARALLEL 
DC 

EPSON OX-10 PARALLEL 
IBM PARALLEL 

KAY PRO PARALLEL 
MALE TO MALE RS237 
OSBORNE PARALLEL 

Tt 93/4A PARALLEL 


SOFTWARE 


BEAGLE BROS: 

ALPHA PLOT 

APPLE MECHANIC 

DOS BOSS 

DOUBLE TIME 

FLEX TEXT 

PRONTO DOS 

TYPEFACES 

UTILITY CITY 
BPi (GL,AP.AR,INV) pa 
&RODERBUNO 
COPY II P.C. OR PLUS 
DARK CRYSTAL 
HOME ACCT (APPLE) 
HOME ACCT IBM) 
HOME ACCT (OSBORNE) 
MAGICALC 
SCREEN WRITER Ii 
STATE OF THE ART 
SUSPENDED (A IBM} 
VISICALC (APPLE) 
VISICALC & CDEX (BM) 
VISIWORD & VISISPELL 
ZAXXON (AP, AT) 
ZORK KILIU (AJM) 


2498 
19.99 
1598 
2189 
19.99 
19,99 
14.99 
18.99 

208.89 
S Chil 
29.99 
25.89 
44,99 
99.990 
59.58 

139.99 
80.99 
$Call 
29.99 

189.98 

179.98 
JCal 
SCah 
24.00 


KENSINGTON 
MICROWARE 


i " TI» 
b » 


= 
SYSTEM SAVER 


Surge Suppression 


Qua! Outlet 
Ut Listed S 

Fils Apple 65 
Stand 
SNMITH-CONDPNA 


a No Charge for Cred Cards 

a Pnces Subject to Change 
Wilhout Moto 

® Min $400 Shipping Charge 

è All Orders FOS San Jose 

€ Purchase Orders Welcome 
Call for Terms First 


Circle 86 on Inquiry card. 


APPLE CAT JI 

APPLE CAT 212 
AUTO CAT 212 

CAT 

D-CAT 

J-CAT 

SMART CAT 103/212 


MONITORS 


BMC 9191 12" Color 
Taxan RGB ) Color 
Taxan RGB Ii! Color 
Taxan 12" Amber 
Taxan 12" Green 
USI 13400 12" Color 
US) Pit 

US! Pi2 

US) Pia 

US! PM 


MOUNTAIN 


COMPUTER 


A/D - D/A 

CABLES 

CLOCK 

CPS CARD 
EXPANSION CHASSIS 
MUSIC SYSTEM 
RAMPLUS 32K 
ROMWRITER 
SUPERTALKER 


V Verbatim 


51a" SS/DD/SS 1001 2.33 00 
$%a" SS/O0/SS (10) 25.95 
B SS/DD/SS (10) 39.00 
B OS/OD/SS {10} 45.00 


DRIVES 


APPLE BRAND 

Ath DIMENSION 
MICRO SCI A2 
SUPER 5 DS/DD/(IBM| 


299599 
2239 yg 
2749 99 
769.99 


TWO DRIVES 
128K 3.0 CP/M 


DIAGNOSTIC CONTROLLER 


CALL FOR LOWEST PRICES 


PRINTERS 


BMC HR-1 
BROTHER HR-1 

DTC 3B0 2 

EPSON (ALL MODELS} 
GEMINI 10 

GEMINI 15 

OKIDATA A2A 
OKIDATA 83A 
PROWRITER II 


ENHANCER ii 
FUNCTION STRIP 
PSIO 

SOFTWARE 
ULTRATERM 
VIDEOTERM 
VIDEOTERM wiss B inv 


APPLE WSEAS GuiDpt 12 
ALUE BOOR (APPLE: 18 
COMPUTER BLIYERS GUIDE 15 
SOFTWARE 1989 GUIDE (A AT 14 


SATHEY 
la 77r 


QUADRAM ** 


E-HAM (APPLE) 
MICHOFAZER 
QUADB8OARD 64k 
QUADBOARD 256K 


T49.89 
798.99 
1185.99 
$Call 
208.09 
429.99 
378.88 
649.99 
628.99 


HARDWARE 


ALS CPM 30 

APPLE EXT BO COL CARD 
BUFFER BOARD 

DRIVE CONTROLLER 
FINGERPRINT (M X PLUR 
GRAPPLER+ 

HAVES SMARTMOOEMS 
IN LINE MICRO BUF FERI2K 
MICROBUFFER 
MICROMDDOEM Ii 
MICROMUDEM Il W/TP 
MOCKING BOARD 
MONTECARLO CARO BAK 
MX 80 RIBBONS 


sCall 
21999 
139 89 
89 99 
Ad 99 
11999 
$Cnal 
249.99 
1268.88 
259.99 
234 9d 
sCan 
359.99 
4.08 


PARALLEL INTERFACEIAPPLEY 89.99 


PAYMAR L/CASE REV 7 
PKASO GRAPHICS CARD 


PLANTRONICS COLOR CARO 


w/Dralisman Sottware Bsa) 
SERIAL INTERFACE (Aj 

16K RAM CARD 
SNAPSHOT TWO 
SOFTCARD 
US! FF MODULATOR 
WILDCARD 


(9 
139 Ba 


389 99 
$5.88 
3a 93 
998 99 

230.99 
49.89 

109 99 


GAME I/O 


- APPLE PADDLES 
B9 GAMEPORT lii 
a9 KRAFT. 
ve JOYSTICK 
JOYSTICK (AT, COM) 
PADDLES 
PADDLE-A-DAPPLE 
PARADISE PORT 
TG: 
JOYSTICK IBM: 
JOYSTICK I 
PAODLES 
SELECT-A-PORT 


POWER STRIP__ 


W/SURGE 


PROTECTION 


QUADCHROME MONITOR 


QUADLINK 


COMPUTER 


DISCOUNT 
PRODUCTS 


$25? 


B60 S. Winchesler Blvd. 
San Jose CA 95128 


MAIL ORDERS & RETAIL STORE 


(408) 985-0400 


i$ o IS 


BREAKTHROUGH 


vago 995 ~ IMMEDIATE T TER 
- -J10 
134297 " DELIVERY 
921b pn 


MODEMS * MODEMS MODEMS 


*UDS 103-O/ALP, 300 bps, iul) duplas, 
manual originate or answer modem 

*UDS 212LP, 1200 bps, lull duplex, manual 
originate or answer Modem 

* Other models are available upon request 


ORDER TODAY: 1-800-323-2666 
or 312-459-8866 


I.C. 


Circle 432 on Inquiry card. 


BATTERY BACKUP 32K | 


CMOS RAM/EPROM | 
S-100 MEMORY BOARD 
8 or 16 BIT DATA PATH. 

$279 A&T 


* bank aqieci 
* phantom option * aglivity indicator 
+ IEEE 40d (8-100) compatinia 
* seiendad addeasalng awitch sélsctabla 
* aH addraae and dala ies are bulia ed 
* window selection a1 2K boandary 
* EPROM can ha eed wHh RAM 


Yang Electronic Systems, inc. 
30? Compios Ava. Laurel, Maryland 20707 


(301) 776-0076 


Clrcle 431 on Tm card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. [n Cal. call 
(800) 592.5935 or 
(805) 543-1037, 


Circle 299 on Inquiry card. 


BEST BUYS ON DISKETTES 
LIFETIME GUARANTEE 


ULTRA-Magnetics 


Premium quality for absolute reliability and error-free 
performance. Individually tested. Meets or surpassas 
all industry specs 

SW” $$0D Sel Sector wiad rings $1.79 In bulk 51.49 
V" DSDD Sof Sector w/hoh rings $2.79 In bath $2.39 

6° and quad dantity alec avallabie. 


E 
Qquality/best prca. Tested and 
certified 1o meet all industry standards. 
Vu" $800 Sef Sector whud rings 31,68 
S^ 0800 Zelt Sacter whut ringu £2.88 
Add 1096 lor quantitas of less than 100. 
Ask aboul volume discounts 
We also sell Blank Video Tapes al wholesale prices. 


CALL TOLL FREE (800) 982-2244 
B AM-7 PM Mon-Fri, B AM-12 PM Sat 
Checks, Monay Order, Visa, MasterCand—5% shipping, 
Catitornia Residents add 64% Sales Tax 


VIDIOM MEDIA SUPPLY, INC. 
500 Airport Boulevard, Sulle 422 
— rne, California 94010 

H2- 0664 {anytime} 


Circle 413 on Inquiry card. 


BIG SALE 


CALL .... GOODWILL ELECTRONICS CO. 


em wii 

mE um 

SM oun 

am xy 

om Tal ZED psd] 

ae Lor] (iad aa 
Lol Ace Eb do 
dg ERA RED Habd Mid aieo 
Er EDU Gant sil 

iem pt APLE armar 

dim] GU: darc. dcin 

oe EJ THe 

"nM" Pp, gr liy iii 


zusattzkibbklos 


Ta Ew Ven Gast Geog cg mes EERES Ch k dedil Hein T dn 
Bgm) DEA Ups Demme F fits tet bey crt eee 


LUTCEST 
,UuuFrurEn 


Software enhanced to include EPROM QC utilities, RS- 
232 communication, printouts. 28 pin ZIF socket. 


| Reads, edits rans and 
| programs all 5 volt 


2500 and 2700 series 

EPROMS plus variety 

of EEPROMS all with- 

out personality mod- 

ules. Commodore C- 

64 host computer. 

Inquire about the | | 

mimic mode capabil- à; 

ity in our VIC Promqueen, $299.00 
ROM Packs Industrial quality circuit cards ara 
sochated, solder masked, fulty bypassed, and jn- 
clude a ground plane for low noise operation. In- 
cludes ] EPROM. 8K & 16K models for ¥iC-20 and 
C-64. Specify 2732 or 2764 EPROM type. Molded 
plaslic case. $39.00 


Gi LUDESTER COMPUTER 


Circie 183 on Inquiry card, 


$5 Printers $$ 
$$ WE WILL NOT BE UNDERSOLDSS 


Special Sale 


Communications Pak 
Hayes Smarimodem 300/1200........... 
Hayes Micromodem Il 
Appia Cat C 
J Gat. DBIILITIEZTITI WüásrubttbtkbSébdüskhteshauusur 
Anchor Mark | RS232,............ es 
Anchor Mark VII auL...iiuiiu eese 


DISK DRIVES 
.. p | 4 MERERETUR 
Rana Elite l6. ............ 
Rana EE r sei aWA n VERE a rin 
Rana Controller w/delva oc ccsevesciongape 
Appia Ace Mata {1 ye warm)... 
Siim Teac 5S" (1 yr warm)... s 


THE COMPUTER STORE 
Dept. 345 
3941-B South Bristol St. 
Santa Ana, CA 82704 
714-261-1383 
ORDERS ONLY: (800) 824-2227 


h&tmánRmAEARhamui*i4srihimam 


Circle 96 on inquiry card. 


INVENTORY REDUCTION 


EAGLE III MICROCOMPUTER — 
64K, CP/M; includes spellbinder, ultra- 
calc, CPM C basic........52,495,.00* 


MANNESMANN TALLY 1805 
dual mode printer, 200 CPS 
draft mode/50LPS 
correspondence mode. ,...51,395,00° 


DATAVUE DISPLAY TERMINALS — 
132 & 80 column formats, soft keyboard 


TELEVIDEO 950 — 
demo units .,.,.. 
ECONOMY 
PERIPHERALS, INC. 
Call (404) 952-0213 
* WHILB QUANTITIES LAST 


Circle 157 on Inquiry card. 


MO 1200 
BALT MODEMS BALD 
SIGNALMAN, . . with cables, free hour on 
SOURCE 

300 BAUD direct connect $ 69 
300 BAUD AUTO DIAL/ANS $119 
300/1200 AUTO DIAL/ANS $319 

‘Hayes Compatible 

US ROBOTICS ‘Hayes Compatible’ 
300/1200 AUTO DIAL/ANS 

Tassword' with cables, spk r $339 
‘Auto 212° dixe i . . $419 


MATE PRINTERS QUALITY 


SILVER REED wide carriage 18cps.— $689 
CPIM COMPUTERS IBM 


Eagle [I SCALL Calumbia P.C 
Televideo Corona P. C. 
Eagle P.C. 
IMAGE, COMPUTERS 
P.O, Box 1164, Cardiff, CA 92007 
CALL TO ORDER 


b19 436-7669 YISA Nu 
619 436-8317 m m ADD iw 


Circle 201 on inquiry card. 


wabash 
diskettes i 
$1.39 each! 


Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance, 


Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirrar-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 


Special Seal...Helps Prevent Contamination 

To keep out foreign particles, a unique heat seal bonds the 
jacket and liner together, A special tharmal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability, Wabash then packages each 
diskette, (excapt bulk pack) In a super strong and tear 
resistant Tyvek” evefope, The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 


Each Diskette is 100% Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, yau 
can be sure Wabash diskettes wil! perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and (SO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity — that's 
what Wabash quality is all about. 


Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 10% surcharge. Quantity discounts are also avait 
able. Order 500 or more discs at the same time and deduct 
1%; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or mare saves you 6%; 50,000 or more 
saves you 796 and 100,000 or more discs earns you an 896 
discount off our super low quantity 100 price. Almost al! 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
furthar assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-8363 between 9 AM to 4 PM Central Time. 


Circin 78 on Inquiry card. 


CE quant. 

SAVE ON WABASH DISKETTES 100 price 

Product Degcripiion Part a par diac (3) 
B" SSSD (BM Compallble (128 B/S, 26 Sectors) F111 1.99 
B" Same as above, but bulk pack w/o envelope F1118 1.79 
8" 8SSD Shugari Compatible, 32 Hard Sector F31A 1.39 
8" SSDD IBM Compalible (128 B/S, 26 Sectors) F131 2,48 
8“ OSDD Soft Seclor (Untarmalted) F14A 3.18 
8" DSDD Soft Seciac (266 B/S, 26 Sectors) F144 3.19 
8" DSDD Soft Seclor (512 B/S, 15 Sectors) F145 3.19 
8" DSDD Soft Sector (1024 B/S, B Sectors) F147? 3.19 
54" 3550 Soll Sector w/Huh Ring MITA 1.59 
5&4" Sama as above, but bulk pack w/a envelope M11AB 1.38 
5%“ SSSO 1U Hard Sector w/Hub Ring M414 1.58 
5%" SSSO 18 Hard Sector w/Hub Ring M51A 1.89 
5*à" SSDD Laniar Noproblem compalible M51 F 2.99 
5a" SSDD Soft Sector w/Hub Ring M134 1.89 
5%" Sume as above, out bulk pack w/o envelope M13AB 1.89 
5%” SSDO Salt Sector Flippy Disk (uaa both sides) M184 2.79 
5%“ SSDD 10 Hard Sector w/Hub Ring M43A 1.89 
54%” SSOD 18 Hard Sector w/Hub Ring M534A 1.89 
5%“ DSOD Soft Seclor w/Hub Ring M14A 2.79 
5%" DSDD 10 Hard Sector w/Hub Ring MAAA 2.79 
5%" DSOD 15 Hard Sector w/ Hub Ring M544A 2.79 
5%" SSOD Soft Sector w/Hub Ring (B8 TP1) M154A 2.69 
5%" DSOD Soft Sector w/Hub Ring (85 TPiI M18A 3.79 


8550 = Single Sided Single Density; SSDD = Single Sided Dauble Density, 
DSDD = Double Sidad Double Density; SSQD = Single Sided Quad Density, 
DSQD = Doubla Sided Quad Density. TP! = Tracks par inch. 


Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division, Be sure to calculate your price using the CE 
prices in this ad. Michigan residents plaase add 496 sales tax or 
supply your tax 1.0, number, Written purchase orders are accep 
ted from approved government agencies and most well rated 
firms at a 3096 surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification, All sales are final, Prices, 
lerms and specifications are subject to change without notice, Af) 
prices are in U.S. dollars. Out ol stock items wil! be placed on 
backorder automatically unless CE is instructed differently. Mir- 
imum prepaid order $80.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling (n addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan, No GOD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 5%-inch 
mini-disca for U.P.S. ground shipping and handling in the nom 
linental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
tol+free in the U.S. Dial 800-521-4414. li you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Gommunications Electronics today. 


Copyright 1982 Communications Electronics” Ad #110582 


P IEEE (= y 
A uim ES (CD 
> m ise I MARKET ASSOCIATION 


Order Toll-Free! wabash 
800-521-4414 error-free 


in Michigan 313-994-4444 diskettes 


TM 


A COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


554 Phoenix O Box 1002 O Ann Arbor, Michigan 46106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 


BYTE Augum 1903. 541 


TEM 43 PUDOR 


PC-LINK 
DEC VT100* TERMINAL 
EMULATOR 


& A lull featured DEC VT100" larming) 
amulalor on IAM PC 


€ Tranalar last hies between host and PC 


€ Vary easy to tearn! All DEC soltwares can 
be accessed kom IGM PC, You can use the 
standard DEC aditor edi on PC withoul learn: 
ing Ihe ininéscies ot escape sequences. 


e To use PC-Link program, the PC needs ta 
hava at jeasl one disk deve, (BM DOS, IBM 
monochrome display, a R3232 part and iHe- 
phone modem 


e $40,00/10 day money-back Guarantee 
with all materials ralurned 


Add $5.00 tor shipping 
SCREENWARE CORPORATION 


P.O. BOX 3662 
NASHUA, NH 03061-3662 


amm Tel, 603-888-4074 
ame DD eb 


Circle 491 on inquiry card. 


Smkth-Corona TP-1 Daisy Wheel Printer 


o" $ 469° 
UNBELIEVABLE! 


* juod characters — " Gav on Baldi migrlgry 
* Chante Wit Po * cher of i0 e r2 CIN 
PROG COSC ee ET E rete. 


Also for your T- | letter quality printer— 
the 5mith-Corona Tractor Feed 


3 1 3495 a Adis Maisto HACHA vridihs 


* Pos corti Awe bbe 
= Quick. diri y A 


Call Collect 

(214) 826-652 

RGURE-LOCIC BUSINESS EQUIPMENT, INC. 
6400 Gaston Annua ! Dalga, Texas 75214 


Circle 492 an Inquiry card. 


NOW MAKE SOLID 
CONNECTIONS... 
Male or Female 


RS 232 GENDER REVERSERS 


$19.95 each 
i Amencan Made 


Order ellher 
(wo male or lwo 
female connectors with 
all 25 pins inier- 
connected Both Gender Reversers 
just $34.95, plus $1.75 shipping 
& handing, (iL res. add 5*4 sales 
tax), we accept MC or VISA. 
Ask for FREE Mustrated cateleg of 
problem solving equipment 
Phone. 815.539.5827 
Make checks payable Io: 


B-B electronics 
P.O. Box 4758 * Mandota, IL 61342 


Circle 493 on Inquiry card. 


Scotch Diskettes 


Rely on Scolch* diskatles to keep your valo- 
able data sale. Dependable Scotch diskertes M 
are tested and guaranteed error-free. The low BM 
abrasivity saves your read/write heads 
They re compatible wilh most diskette drives. 


PACIFIC 
EXCHAMGS b 
PP osa Pes 
E mw Lon UR LÀ 
well lata rab 
O ERIAN Geek s 
— veh d pt? 


Seria! $ unna d Parailo! 


PRIMTERSI 
PLOTTERS! 
PUNCHES! 
ROBOTS! 


Convert What You Have 
To What You Want! 


* FREE? Baríal 3 
e § Daud Asiam Hanisneha Signals 
* Latched Owtputa * Compast Ji X e x 1y 


Nol will your pert ehoicam be (nihi Gy the 
ai por re have aval abisi Dur maw High Partorenance OU 
migaig oc Based on tha 
pany in CMOS og RES unita -— lut! baud 
taie aalection lo 139.2K, wl phake Tu 
(aralar eo t Det a. EO RUDI aliowa 
He Mode! 770 (Baia? o 


T Perten || 
sey AO. 


SD cau (805) 487-1885 or 487-1668 ie 
For FAST Delivery 


Circle 163 on Inquiry card. 


ScreenWiz 
FULL SCREEN CONTROL 


An assembler subprogram you call trom your 
pi rams io handie screen inputioutput os 
BM meintrames do. 
Delina tuil scraen formal specilicalions 
Oulside your program, and call Screen Wiz to 
rolrieve tha formats, and do all tha 1/0 for you. 
* One command in al o e om n ie a full sersan 
* Use all of your CAT video aliributas 
* Deline up to 24 lunction keys 
+ Doline tamplates for display and input. 
a Validate input while keying. inser! and 
delete characters lo correct ieda 
* Tab fields forward and backward 
+ Drew ligures using vertical lield displays 
+ Save memory as only ong formal naeda Io 
be in mamory al one (ime. Make the 
conslants to display viciual, and ihey don'l 
usa any memory at all, 
* Bulld help screens, Cai! them with one 
function key then return lo where you were. 
Avallable now for most popular = 
BASIC IBM PC and CPIM 399 
Appie II CP/M $75 
Shipping $4 
Sourte code included 
Dealer inquiries waloome 


INTERDATA systems inc. 


42 Eifindals, Toronto, Ont. Cani Eifindals, Torpnto. Ont. Canada M2J 186 uisa. M/C 
(418) 493-6675 (call collect (a erder) Am Express 


Circle 213 on inquiry card, 


Tele COMM" -A Corais Versatile, Usa Papi h 
Tett munia ing 


ELECTRONIC MAIL PROGRAM 


Tate Video , CAMS, ADM TariesDOS papei Computers 


Taah T-bana Lint pam Pram ahaa Prea AT Pram Labate Prea FT 


Tuacoman.recetone, 
EU uem: 16-8, Mochrie, MO 20882 
1301) 281.0052 


Circle 205 on Inquiry card. 


CALL I(MTRODUCIHG THE 


PR- GG 


COMPUTER 


SINGLE BOARD COMPUTER © 280A a E4KRAM « 2 SERIAL 
PORTS « 1 CENTRONICS PORT « SYSTEM TEST 
TWO E" DISK DRIVES » CPM? COMPATIBLE « SUPER FAST 
OSK ACCESS s 32K SOFTWARE SPOOLER © DIGITAL 
PHASE LOCK LOOP « EITHER IBM STANDARD SO 
OR DD « OEM AND PRIVATE LABLES AGREEMENTS 
ARE AVAILABLE * DEALER DISCOUNTS 


ppg + SCHEMATICS - x CYBEHTEK CORR. 


Circle 184 on Inquiry card, 


Floppy Disks 


& Printer Ribbons 


5015 Kanan Road 
Agoura Hills, CA 
91301 


Circia 484 on Inquiry card. 


TOLL-FREE 
ORDERING: 
000-222-8686 


CUSTOM COMPUTER 


CC T SEcHnoLooy 


1 CRAFTSMAN COURT — BOX 4160 — SEDONA, ARIZONA 86340 


FOR TECHIDAL eee, 5S——————M——— ——M RAT. i 
E Purchasa your Hardware and Software directly trom an QOEM / Systems Integrator. Take advantage of nur buying power! We 
SERVICE / IN ARIZONA: stock a full tine of Board Level Components, Software, and Peripherals. Call for your neads. We'll give you the Lowest 
602-282-6299 Prices, and ihe Technical Support and Know-How we are quickly becoming well-known for. Salisliad Customers Nation- 


wide! The Nations's Custom Systems House for Business, Education and Scienca, Call for a system quote. 


OF PRIME INTEREST 
Dur prime interest at CCT is serice and 
support. We build and sall hundreds of 


Systems per year ip Ihe serious computer 


markel, We rigidly adhere to our strict policy 
of reliable machines, and reliable people 
behind Ihem. We feel the CompuPro product 
Hne to be the state-of-the-art ol the com- 
puter indusiry. 


THE CCT EXCLUSIVE WARRANTY 

With any system we build, we provide, in 
writing, an unconditional 12 month direct 
warranty on the entire system, Including 
mainírame, boards, drives, power sup- 


piles, cabling and peripherals! We offer | 


guaranteed 24 hour in-house repati and/or 
replacement with just a toll-free phone call. 
We can offer tis, since we are so sure of 
our level of quality and reliability. It's great 
lọ «now thal in iha event of a problem, 
you're nol oul of business wailing on ser- 
vice turnaround, We deliver! 

Qur various OEM contracis with all the 
manufacturers of the componenis we in- 
tegrate, allow us (his unprecedented flax- 
I ibility. No lactory O.K.'s necessary — just 

get it running — NOWI 


Wyse 100 terminal be , $769. 


Mitsubishi B" DSOD drives, full or hall 
haight ; , $449, 


Okidata82 ,. . $419/83 . ., S679 
4 .. $1029/92 ., 3559/93 . $930 


Ashton-Tale dBASE {I . . $459 
Hays Modam-$259 ^ Diablo 620-$1029 


MORROW MICRO DECISION 
IN CCT 
STOCK! TESTED! 


10dve-$899 » 2Driva-$1249 
Morrow Terminal - $499 


Qur in-house cabling Bepartmen! has 
cables in slock for ali CompuPro beards, 
drives, power supplies, printers, ler- 
minals and modems. The highesl qualily 
— al reasonable 

RS-232 Cable: $25 


TECH TIP CORNER 
"CompuPro CP/M86 — Replace thal 
bothersome Contral-S with the space har! 
Use DOT86, change location 144A from 13 
to 20 Have fun — Pat., 


Circla 122 on Inquiry card. 


PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 


OUR OWN IN-HOUSE ENGINEERED 


CCT AN NOUNCES: custom coweurno systems 
CCT-1 — ENTRY LEVEL $-100 BUSINESS SYSTEM 


Enclosure 2-Desk-20 Slot Mainframe CCT Dual 8" Mitsubishi 
CPU 8085/88 - 8Mhz 8085/8Mhz 8088 OSDD Drive System - 2.4 Megabytes 
Disk 1 - DMA Floppy Disk Controller CP/M 80 - 2.2 LD/M - CCT Modified 
RAM 17 - 64K Stalic RAM - 12 Mhz All Cabling, Complete CCT Assembly, g 
lnterfacer 4 - 3 Serial/2 Parailal 1/0 Testing, and minimum 20 Hour Burn-in 
RUNS ALL STANDARD 8” CP/M SOFTWARE - INCLUDES OURA EXCLUSIVE 12 MONTH DIRECT WARRANTY 
CP/M MP/M NOTE: Each copy we furnish is CCT modified Tor (ha target system. M-Drive/ H and hard disk drivers are furnished, 
and the BIOS optimized for the fastes! disk step rale, as well as terminal and printer compatibility. 


* * CDT-2 * * COMINGSOON * * WATCH THE FAST LANE FOR THISONE * * 
Designed lor larga users, complex programmers, and program intensive applications. 


THE FASTEST MICROCOMPUTER IN THE WORLD!! 


16 Bits 10 Mmz t e M-Drive/ H * 1/0 mappad on-the-bus terminal e Ultra-fast disk! 
Unreal speed — Leaves ihe rest ol the world ai the starting fine 


We are the larges! in tha custom configuration of complete state-of-the-art 5-100 systems, at package pricing, with Integration, 
burn-ia and programming. We custom build CompuPro systems / hard disk systems for business applications. Call for Com- 
puPro literature, CCT system configuration data and lechnical Information. 


COMPUPRO COMPONENTS 
LIMITED SPECIALS: System StGA-$4395 System B16B-$5595 — System 816C-$7195 — Cali for other systems 
M-Drive CP/ M w/ RAM Purch-$49 . Disk Iw/GP/ M-$449 € M-Dnve/ H-512K-$1389 
CPU8085/88-5378 ^  CPUBO086/B7-$579/10Mhz-$658 * CPUG8BK-$519/10Mhz-3639 © CPLI-2-$249 
Disk 1-$369 . Disk 2-$599 9 Disk 2BE-CALL! è Disk 3-SDON! 

RAM 17(12MHZ)-$358 ©  RAMIB(12MHZ)-$399 e RAM 21(128K)-§849 © RAM 22(255K)-8$1899 
Interfacer 1-5229 «© (ntectacer2-§249 © Interlacerd-5-$459/3-8-8539 — » Interfacer4-$349 
System Support 1-$349 * Enclosure 2-Desk-$659/ Rack-$699 20 Slot Motherboard-$210 
CP/M 80-399  » CP/MBa8-$179  » MP/M8-18-§769 » CP/M6BK-$270 «© Forth 68%-$169 
Call tor CSC Boards — New Releases — Operating System Moda Updates 


? ? HARD DISK DECISIONS ? ? 


24 Megabyte hard/ floppy 23 Megabyte subsystem 2.4 Megabyte floppy system 
COT/ Fujitsu/ Mitsubishi ultra-systam: CCT/Fujitsu 23 megabyte hard disk sub- CCT/ Mitsubishi 2.4 megabyte dual D509 
23 meg. hard disk nexl ip 1.2 meg. 8" system. Includes disk 2 board set, all B'' system. Includes all cabling, A&T, 
DSOD floppy drive, Includes disk 2 board cabling, AST, formatting, burn-in. Ready burn-in. Thists the fastest system available: 
set, all cabling, A&T, formatting, burn-in. foranyCompuProsystem: 
Will stand alone in any CompuPro E 


INTRODUCTDRY PRICE: 


$3199 311489 


Preces & availability subject to change. All products new, and carry full manutacturer's warranties. Cal jor catalog. Free technical heip 
toanyone. We can configure boards & software lor your system, Plug-in and go. Arizona Residents add sales tax. 
CompuPre Trademark — W.J. Godbout; CPIM MPIM Trademarks — Digital Research 
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We're Flooding The Market 


MINIMUM SHIPPING $3.00 - NO SURCHARGE ON VISA/MASTERCHARGE 


1-800-545-2633 - Continental U.S. 


DISK DRIVES DISK DRIVE CABINETS 


SHUGART SHUGART BOBOR 8" CABINETS 
VA SAGO GS TR. icis n . RECONDITIONED | *NOTE-Power supply will accommodate hard disk 
I 8" *DDC8BV28 w/PS vertical-for 2-8" drives ..,.... 300.00 
8” DDCB8T4A w/PS vertical-for 2 or 4-8" 


E” TAHI SEDO ... . 
54" TMUO2 FOR IBM 


arraunen 1 OAOD ou o aa 2-8" thiniine drives ..... eese rrr, 225.00 
547 WAGE vv alee. i ., 295.00 8" *DDC8V w/PS vertical-for 1-B" drive ,.......... 249.00 


UMO Ee. uu B" *DDCB8H wiPS horizontal-for 2-8" drives ....... 300.00 


A 0 QE amm yg 5'A" CABINETS 
ph eee -i ; 5%" DDC5H w/PS horizontal-for 1-51" drive . 
ria 5'A" DOC55H w/PS verticat-for2-5% drives .......+. 88.00 


AC SURGE ELIMINATORS 


Larmen (RAC utem - 3 prang) , 46.00 Orange. AC surge + EM) RiariB ouMela) 118.00 
Lima [5 - 3 mong per cord wont seirh OU Pium- EMI-FIF Mer 4 38.00 


DISK DRIVES VIDEO DISPLAY MONITORS - 
FOR APPLE AMD FRANKLIN 


MICRO —SCI 
We d E LM F-— EL 
* Ad == - " $ M = 
Smoked Plaxigiase Dak Tuba eee. "iu EE " Pt (12" Amber HiRes y EE 
y" LIBRARY CASES | Sy“ Dùl sidadbi dan A wm " Contras, . ma m * ^ t Pid {2 Green HbRes) ae vous 
CAE-b a iwi è ‘ "4 — a 
TAGE".. .. . oa" aa us , Enia (585/00) .. s p .-. - DMS 108-48" Green; 
Colors Aveiipie: coor Ours! asst. 8" 59! sidaidbl den... = Elite i (GS/DDI TP + SED OM2112 [12" Green} 15MHZ ... 
beige, hiach, Blue, ted, gray &'Obisidsdbiden ,....... ... aaa ee 34unz a M 
i anirnijer. ., * — Bie. "Grenj .-.. .. 
BMC #191 Color Composita 


ap. 


DATA CABLES 
Haven Sma HR.. n T biriani nra RA bh. mad 
R “DBC B8-25KT-ior 2-8" dres Figs Sra 1208 PES d H : : se E ON 
wight. conn.. . aba S "nyalsan JCal 300 k*kewlbewe ele red Ri TUN Color 4) ROB - 
5%“ DSCSS-26KT-tar tA" | bmn Apple CM HL. « ul. : BO | 
Ova wight, conn Ba | r 


RSZI2MM S (maia to metat ee ; SOFTWARE 


(BMI PAR. Sa m | 
OGeoomeioPAR -~ . --- . E QUV-T8/* hobby)... 5s : , SELMA ruf IL bl ASHTON-TATE 
Kaypro 1o PAR , QUV-TI/2 (induna varmon) . = ie cc O-BASE Il 
OKi-Data 5erigi TP x QUV-TR/2 tw ftia & safely ave chi DEA Hii "n £400.00 


S-100 PRODUCTS GOATS RSLS TONE 


CARD CAGESIMOTHER BOARDS 


"IEEE-89E-Nà Marmiaaltion required 


wicard bera card 
Slots Ban Bd AvT cape cage MF+DD12 (12 slol M/B)....... er 


16.00 40.00 60.00 20.00 For 2 Thiniine 6" Drives 
IMF -+ DDEC (Cadillac version) . , be hig eee 
20.00 48.00 70.00 22.00 | IMF+DO6F (Ford version) — 


25.00 69.00 100.00 31.00 For 2 - 534" Diak Drives 
MF +MD12 (12 slol M/B) . "-"u94**Hu") FTI EOS >, 875.00 
wap cum ee Au "e Plain ma 
MF +12 (12 siot M/B) . eso. 600,00 
45,00 150.00 200.00 50.00 MF +22 (22 90 M/B) ,. ..... eT 500.00 
$0.00 185.00 — 76.00 | Allmaintrames except IMF + DD6F have EMI filter, 2 AC 
Ail card cagss will accommodale s 4" tar aes Sus 0026,2 aset. d pin, Tan: = d CI eorura sd 
à ntronic cutouts, power y for 8” : een un 
And 2000 or tan Aas $30.00 Ioco ame (-5V1A/+5VGA/+BV1GA/ t 16V3A/«24V6A) se c TU 


Deag Aba Crean ^ ef 
RETE Gabe sd ES — i21 


"= Retail Sales » | : Mail Orders = 
123 East 200 South | The GreatSaltLake | P.O. Box 3150 


Salt Lake City, Utah 84111 Computer Company, inc. 


Salt Lake City, Utah 84110 
1-801-363-3314 


S44 — BYTE August 1963 Circle 188 on Inquiry card. 


with LOW, LOW Prices 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 


YEARS (1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 


PRINTERS 


DIABLO 
G20 (2SCPSSERIAL). a arias onn ens 240.00 
630 M0CPS/MULTHF) eer 


A TON 
Pro-witter 185104) Par 120 CPS 
Pro-writar H8510A) Seral 120 CPS ,....,. 
Pro-writer il Paraile-75" a., > aa 
B500 (1BOCPS) Par or Sarlat- 
1A PIN S) CPS LTR ..... ..... 
Juri 
5100-18CP'S/Diabio Compatibla Par 


MEC 
NEC7715 (wiDiablo Emulation) . . 
NECBO23A í 100CPS-Par-Graphicg) . . 


MANNESMAN-TALLY - 
(SOL (160CPC-IOQCPS LTR 10) ........ 
180L (1605 8PS-IQCPS LTA 19 ..., 
OKLDATA 
Microline 82A (SER & PAR-120CPS 10") 
Microline &3A (SER & PAR-120C P3 Vadit t. 
Microline 32 (FAFI-TBOCPS-LTR-10" 
Microtine 93 (PAF-TOOCPS-LTR-15. ....... 
Microline AP (PAR-200CPS-LTR-15^ ore- 
Micragline BAS (SER-200CPS-LTR-15") ..,. 


STAR MICRONICS 
Gemini 10 (new version) 

(IPAR-100CPS-10^. -^"$*84e*»54*B qmo- 299.00 
Gemini 15415" caminges] .... eese rae „= 439.00 
SILVER REED 
EXP 5OPATCPS Daisy Whee-PAR 
EXP 550S-17CPS Dalsy Wheel-Sarial 


Y 
P3350 (180 PS- QOCP'SCTR 


PAR or Serial)... 
P-350 (100 CPS-PAR-15") 


DIABLO 
Diatuo 820-UnDirect Tractor... 
Diablo 82C-Shwel Feeder i 5... 
Chato EKXO-Bi-Darici Tract 
Duibia GI Tractor Sound Gawar- 
Dato 630-560 Sheet Feeder . 
JUKI-B100 
Sariai interlace 
BLD Tractor .. , 
Uru Dlr Tractor * " i 
MANNESMANN- TALLY 
Faction Quick Tear 
Auto Front Feed 
NEC 
Tumba 1 
Vertical Tractor 
Hónrzónl ái 
Br Oi Tractor 
Cut Shoei Feeda! 
QK-DATÀ 

64 Cut Sheni Feeder 
B2/92 Traci, r 
Setia! (Atl w2K Guitar (For Boa) — T 
Tetali (all. week Buiter (For gg & BI) 
Osc geaph (B2A or 83A Graphics ROM... 
Ohigraph ASA of BA Dish fe? Apple 

STAA- — Y, 
Banal ini Ba , 
Bartel ill Bd wi2K Butter 
Commeador 64 frail Ad 


TOSHIOA 
-4350 Cui Sheet Feeder A 
P-3350 Bi-Dir. Tractor 


Hetail Sales 
123 East 200 South 
Salt Lake City, Utah 84111 


Circle 188 on Inquiry card. 


APPLE/FRANKLIN ACCESSORIES 


OUR SALTIEST DEALS 
IBM Add-On Drive 


* Direct Drive * 

* Quiet (Teac Equiv.) * 
*820 K/48 TPI * 

* 5ms Track to Track * 


REMEX AFD 480.......... 239.00 


S-100 BOARD SET 
ZBOCPU (Big Zy64K Mem/Floppy 
Controller (Double D). ... 150.00 


IBM ACCESSORIES 


MAYNARD 
Floppy Controller a 
Floppy Controller (Sertal) 
Floppy Controiter (PAR) 

QUADRAM 
Quadtboard Bak 
Quadboad ii 04K/256K 
Gued Link i IBI PC to use Appio it 

Bollwara) . 


AST 
Combo Plus GPC (4*9 
Mega Plus (SC. BAR). . 
UC Plus ($C) ; 


KEYTRONICS 
Enhance your PC-with s superior keyptberd 
MK UPGAADE KIT 
$48.00 


MICRO-TER 
BM BAR wiP'arlly x 
IBM 126K wiParity 
IHM 3568 


MULLEN COMPUTER 


TB-4A Extender BD wiLogic Probe ... 80.00 
ICB-30 B Channel Low Voltage 

Controller BD 1 
ZB-1ZIF Extender Teal BD..... — 


The Great Salt Lake 
Computer Companry, Inc. 


4-801-363-3314 


SYSTEMS 


Apple I! E Starter...... 1,625.00 
Eagle PC (18BIT) (1-320 K FD 

64 RAM) ........... 1,795.00 
Franklin 1000 ..,....... 919.00 
Franklin 1200 Starter .. 1,825.00 
Kay Pro ll 
Sanyo MB-100 
Televideo TS-803 
Toshiba T-100 

TRY US FOR OTHERS 


DISK SUB ASSEMBLY 


OUR BEST BUYS 
8" SUB ASSEMBLY 


DDS +0 2EA SS/DD Siemens 
FO100-8 Drives wiCabinet.,... 595.00 
DDS +2 2EA DS/DD Mitsubishi 
M2894-63 wioabinal 1,075.00 
DDS +4 2EA OS/DD 8" Thiniine 
Drives wiCabinet 1,150.00 
Specify— Vertical or Horizontal Cabinet 
5%" SUB ASSEMBLY 
DDS +5 1EA SSIDD Shugart 
§4400 Drive 
DDS +6 2EA SS/DD Shugart 
SA400 Drive ..,..... cue ee, 3609.00 


TERMINALS 


TELEVIDEO 


RG1000/TV60 Graphics 
Upgrade for 925/950 ... 1,100.00 


uu 
Mail Orders rai 


P.O. Box 3150 
Salt Lake City, Utah 84110 


BYTE August 1983 — 545 


| 


64K STATIC RAM - Jade 
Uses new 2K xB slatic RAMS, fully supports IEEE B96 24 bui 
extended addressing, 200ns RAMS, lower 32K or entire 
| board ghantomabia, 2716 EPROMs may be subbad fur 


RAMS, any 2K segment oí upper 6K may be disabled. low 
power typically less than §00ma 


MEM-991528 Bara board $43.95 
MEM-99152K Kit fess RAM $99.95 
MEM-32152K J2 Xi! $193.95 
MEM-56152K 56K kit $289.85 
MEM-54152K BAN ku! $299.95 
Assemblad & Tested add $50.00 


EXPANDORAM II! 


SD Systems new ExpandaRAM HH is a high densily 5-100 
memory hoard utilizing the naw 64K x ? dynamic RAM 
chips iLallows mrmory sizes of GAK, 128 K or 256K all aon a 
Single S-100 board 


MEM-65064A 64X $485.00 
MEM-8512BA 128% $595,00 
MEM-65192A [92K 5575.00 
MEM-65255A 256K $755.00 


ETTER | 
 UALITY PRINTERS 


Lowest Price Daisywheel Printer - JUKI 

Full featured daisyvehgel printer with graphics mode and 
builen word procecsing functions 18 CPS pnnt apeed, 
13 Inch piatan. 10, 12 ar 15 pitch plus proportioned 
spacing Uses siandard IBM robora. This isan aatromaly 
reliable letter quality pnnter, at an unheard of low price! 


PRO-61001 Faraiia! $529.95 
PhD-61002 3232 senal board $59.95 
PRA-61000 Tractor option $139.55 


380Z by D.T.C. 


Based on tha same quality mechanism as Ihe Comras 
prer. (he 380Z contains electronic aenhancemenis thal 
alow tl lo arnt at speeds up to 32 CFS Other features 
include a 48K buler, propartional! spacing. and Diablo 
1640/1650/630 compalibie proloco! Comas with 
printwheet ribbon and users manual. Serial, parallel, and 
IEEE 466 interlaces standard 


PRO-11300 3802 printer $1295.00 
PRA-11000 Tractor opritin $169.85 
PRA-1200 Cu! sheet feeder 5692.95 
Cable Piaase spacily $49.95 
Printers From Jade 

SEIKOSHA 10° Graphics. 30 CPS 5229.95 
OKIDATA 82 :0" 120 CPS 1 1 —— CALL 
OKIDATA 92 10" (60 CPS wif Gragtves — CALL 
OKIDATA 93 75" (60 CPS with Graphics CALL 
OKIDATA 83 75" 120 CPS with Tractor CALL 


OKIDATA 64 75" 200 CPS with Graphics —— CALL 
OKIDATA 2350 75" 350 CPS .  . t—Cs‘“CiéS<ALLLL 
OKIDATA 2410 75" 350 CPS, Two color CALL 
DAISYWRITER 2000 48x Daisywheol $1395.00 
GEMINI 10 700 CPS IY with Graphics $349.95 
GEMINI 15 700 CPS 18^ with Graphics $499.35 
COMREX CAI $649.95 
SILVER REED 5695.95 
STARWRITER F-10 $1249.95 


PRINTER PALS — FMJ 


Dask top printer aland and paper rack Fits all prinieira. 


PRA-98080 10 Printer pal 529.95 
PRA-98100 i5" Printer pal 519.95 
PRA-93970D for Leiter Quality 549.95 


The BUS PROBE — Jade 
Inekpensive S-100 Diagnostic Analyzer 


TSX-2008 Bare bogs $59.93 

TSK-200K Ki! $125.55 

TSEX-200A AST $159.95 
l/O-4 — SSM Microcomputer 

2 serial VO ports plus 2 paralie! VO poris 

(01-1010 AST $249.95 
1/O-5 — SSM Microcomputer 

Two seria! A 3 paralie ports, 110-19 ZK Baud 

iDi-1015A AAT $289.95 
INTERFACER 4 — CompuPro 

3 serial 1 parallel, 1T Cantronics parallel 

IOI-1840A A & F $389.95 

iOt-1830C C&C $495.00 


PB-1 — SSM Microcomputer 
e708, 2716 EPROM board with on-board programmer 


MEM-88510K Ait wih manual $154.85 
MEM-B951DA AS f with manut $219.85 


PROM-100 — SD Sysiems 
2708,2716 2732 EPROM programmer with software 


MEM-99520K Xii wish soffware $185.95 
MEM-99520A AS T with toliwnrn 5249.95 


VIDEO MONITORS 


VIDEO MONITOR — Jada 


1000 Imos ulira-fiugh resolution. 20 MHz ulir-mgh Gand 
with, 9" or 12" Amber or Green phosphes. the lines 
monitors wa sai} 


¥OM-740820 9" Green 599.95 
YOM-740010 9" Amber $129.55 
VDM-751220 77° Greun $129.95 
VUOM-751210 12" Amber $139.55 
12" GREEM SCREEN — Zenith 

35MHz. 40 or BO column 

VDM-201201 !Z" Green $114.95 


PLACE ORDERS TOLL FREE 


SS Se eee om d 
inside California 


Continental U.S. 


DISK Sub-Systems — Jade 


Handsome metal cabinet with proportional y balanced air 
flow system, fugged dual drive power supply power cable 
tit, power switth, Hne cord. luse holder, cooling fan 
navermar rubber jesl, all necessary hardware to mount 2- 
8" disk divas, power supply, and fan does not inctude 
sgnal cable. 


Dua! 8" Sub-Axzembly Cabine! 


END-DOn42U Bare cabine! $40.85 
END-000421 Cabine! ki! $199.95 
END-000433 A&T $249.95 


8" Subh-Sysioms — Singla Sided, Double Denaily 


EMD-000423 Kil w/2 Siemens FOI0-€Ds ___.. $650.00 
END-000424 AS T w/2 Sinan: FDTOU-BDs — $695.00 
END-000433 Kit w/2 Shugart SA-GOT As $999.35 
END-Q00434 A & T w/2 Shugart SA-HOIRs — $1198.00 
8" Sub-Systams — Doubla Sidad, Doubts Density 

END-000425 Kit w/2 Qumo DT-85 $1224.95 
END-000427 A & T w/2 Oume D-Bs $1424.55 
END-000436 Kit w/2 Shugart SA-BS1FHs —— $1274.95 
END-000434 A & T w/2 Shugart 5A-BO0THs __ $1196.00 


ISO-BUS - Jade 


Silent, simple and on safe — a boltet motherboard 
8 Siot (EÀ" x Ph") 


MB5-051B Gare boerd £22.95 

MBS-081K Wii $39.95 

MBS-O61A AST $89.95 
12 Siol (834" x 854") 

MB85-121B Bare board $34.95 

MBS-121K Xi! $89.95 

MBB-121A4 A & T $109.95 
18 Sloi (149'5" s 894") 

MBS-181B Bara board $54.95 

MBS-181K Kil $22.95 

MB85-1814 AET $149.95 


The BIG Z — Jade 
2 Qr 4 MHz switachable 2-60 CPU board with senal IO 
accommodates 2708. 2718, o 2732 EPROM baud rates 
tram 75 ta 9500 


CPU-302018 Bare board wimanust $35.00 
CPU-30201K Ait wilh Manual $149.85 
CPU-19201A A A T with Manual $189.95 


SBC-200 - SD Systema 


4 MHz 2-B0A CPU wrth sena! & peratiel VO, 1K RAM BK 
ROM space, monitor PROM included 


CPU-30200A Aa T $329.95 
CPU-Z CompuPro 

2 ot 4 MHz ZEDA CPU, 24 on addressing 

CPU-30500A 2/4 MH2 AST 5273.95 

CPU-305D0]0C 3/8 MH» CSC $374.95 


8085/8088 — CompuPro 
Both 8 & 16 hit CPUs. standard B hii 5-100 bus up to B 
MHz. accesses 15 Megabytes of memory 
CPU-20510A 6 MHz AT 
CPu-20510C 5/8 MHz CSC 


5429.95 
$529.95 


For Technical Inquires 
or Customer Service call: 


800-421-5500 800-262-1710 213-973-7707 


We accept cash, checks, credi? cards, or Purchase Ordars from qualitied firms and institutions. 
Minimum prepeld order $15.00 California residants add 614% tax. Export customers outside ihe US or Canada please 
add 10% ta all prices. Prices and avelHbilily subject to change without notice, Shipping and handling charges 


via UPS Ground 50€/Ib. UPS Air $1 00/lb minimum charge $3.00 Circla 218 on Inquiry card 


5 1/4" DISK DRIVES 


Tandon TM 100-1 Singis sided double denstly 48 TPI 
MSM-551001 $219.95 ea 2 lor $198.95 es 


Shugart SA 400L Single sided, double density 40 track 
MSM-104000 _._ $234.95 ea 2 for $224,085 ea 
Tandon TM 100-2 Double sided. double density 48 TPI 
MSM-561002 $294.95 ea 2 for $269.95 ea 


MPI B52 Ooubie sad. double dansity, 48 TPI can be 
substituled for COC 


MSM-155200 


MP 851 
MSM- 155100 


$299.95 ea 2 lor $279.85 ea 


Single sided, doubla density 48 TPI 
$239.95 ea 2 lor $199.95 ea 


5" Cabinets With Power Supply 


END-000216 Singie cab w power supply 569.95 
END-000226 Dua! cab w/power supply $94.95 


Duai Slimline Sub-Systems — Jade 


Handsome vertical cabinal with scralch registan! baked 
nome) lush. preparübnally balanced air flow system. 
quist cooling fan, rugged dual drive power supply, power 
cables, power switch, line cord, fuse holder, cooling fan, 
all necessary hardware to mount 2-8" siimfine disk drives. 
Does not include signal cable 


Dua! & Stimfine Cabinet 


END-000820 Bare cabine! $59.95 
ENQ-000822 A & T w/o drives 5179.55 
Dual 8" Slimline Sub-Systems 

END-000823 Kit w/2 SS DD Drives $919.85 
END-000824 A & T w/2 SS DD Drives $949.95 
END-000833 Kit w/2 DS DD Drives $1149.95 


END-000834 A & T w/2 DS DO Drives ____ $1179.85 


Siemens FOD 100-8 Single sided double density 
MSF-201120 $274.95 ea 2 lar 5240.95 «a 
Shugari GA 801A Single sided. double density 
MSF-10801R $394.95 os 2 for $389.95 ea 
Shugari SA 851A Double sided. double densily 
MSF-10851R $554.85 ea 2 tor 3529.95 aa 
Qume OT-8 Double sided. double danaity 

M5F-750080 $554.98 es 2 (or 5528.95 ea 
Tandon TM 84841 Single sided, double density (hin-line 
MSF-558481  . —. &à—3L L $379.95 ea 2 for $360.85 ea 
Tandon TM 848-2 Doubie sided. double density thin ine 
MSF-558482 $494.95 ea Z for $484.55 ea 
MEC FD1185 ouble sided, double density (hin lino 
MSF-851185 $484.95 ea 2 Tor $449.95 ea 


5 
- 

EI 
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MODEMS 


Smart Buy in MODEMS — Signalman 


1200 and/or 300 baud, directconnect, automake answer or 
originate selection. suto-answer/auio-dial on deluxe 
models Ov battery allows total portability, full gna year 
warranty 


IOM-S600A 300 baud direc! connec! $89.95 
IOM-5610A 300 baud Datuxe s $149.95 
IOM-5820A (200/300 baud Deluxe $369.95 
IOM-5650A 200 baud lor Osborne $119.95 
(OM-5630A 300 baud card for (GM $199.95 


SMARTMODEM — Hayes 
Soghistcaled direct-connect aulo-answer/autoa-dial 
modem, iouch-Ione or pulse dialing BS-232C intarface 
Programmable 


IOM-5500A Smarimodem 1200 $574.05 
IOM-5400A Smarimodem 300 $224.95 
IOK-1500A Hayes Chronograph $216.05 
IOM-1100A Micromodem 100 $366.95 


IOM-2010A Micromodem it w/ Term prom —— — $329.95 
IOM-2012A Jarminal program for MMII $69.95 


1200 BAUD SMART CAT — Novation 


103/212 Smart Cal & 103 Smart Cat, 1200 & 300 baud, built- 
in duster auto re-dipl (f busy. auto answer/disconnect, 
direct connect, LCD readout displays mode anaiog/digitat 
ioopback self tests, usable with multi line phones 

IOM-8243A 300 baud 103 Smart Cat $229.95 
IOM-5253A 1200 baat 2127103 Smart Cat $549.95 


J-CAT" MODEM — Novation 


1/5 ihe size of ordinary mndams, Bel! 103, manual or avio- 
answer, aulomalic answer/ orginale, direct cannaci, built- 
in séif-test Iwo LEDs and audio beeps provide stalus 
informabon 


IOM-5281A Novation 


$149.95 


VERSAFLOPPY Ii - SD Systems 


Double densuy diak controller tor any combination of 514" 
and 6” sitigie or double sided. analog phase-locked lopp 
dala seperator, veciored interrupis. CP/M 2.2 & Oasis 
compatible controt/dingnastic soltwars PROM included 
(QD-1160A A & T With Prom $359.95 
SFC-55008047F CPM 3.0 With VF-il $138.95 


2422 DISK CONTROLLER — C.C.S. 


Sh” or 8" doubia density disk controller with on-board 
bool loader ROM froe CP/M 22 & manual set 


100-1300A A & T with CP/M 2.2 
DOUBLE D — Jade 


High reliability double densily disk controller with on- 
boars 2-80A. auxiliary printer port, IEEE 5-100 can 
function I^ multi-user interrupt driven bus 


$389.95 


1600-12008 Bare board & hawr man 559.95 
IOD-1200K Kit w hawr & efter man $200.95 
IOD-1200A A&A T w/hdwr 4 sitwr man $125.00 
SFC-52002001F CP'M 2.2 wih Doubla D 599.95 


DISK TUBS 


DISKETTE STORAGE BOXES 

Clear Piexigiass storage boxes lor up to 75 Diskettes 
MMA-505 Holds 75 5%," Diskertes $19,925 
MMA-508 Holds 50 8" Disketips 524.95 


EPROM ERASERS 


ULTRA-VIOLET EPROM ERASERS 


inexpensive erasers for industry or home 


XME-3100A Spectronics w/o timer $69.50 
XME-3101A Spectronics with timer $94.95 
XME-3200A Logica! Devices $49.95 


SUPER DISKETTE SPECIAL! 
We bough! out a major manuyfacturezs overstoch, and 
we are passing Ihe savings on ta you! Single sided, double 
densily, package ot 10 tn pigslic (brary case 


MMD-5121003 Appiè Diskaties $18.85 


DISK DRIVE - Fourth Dimension 


fotally Apple compatible, 143.360 bytes per derive on DOS 
33 lull one year Inctory warranty hall-Irack capability 
rengde all Apple software, plugs right into Apple controller 


as second drive, DOS 3133, 32.1 Pascal, & CP/M 
compatible 

MSM-431010 Forth Dimansian drive $249.95 
MSM-431030 Controller only $60.00 
MSM-431040 Conirolier with sofiware $99.95 


HALF—HEIGHT DRIVE - Laser Micro. 


Totally Apple Compshbie Works wih all Apple soflware 
and controllers. Faster and quider Ihan most other drives, 
yel only half the aize! 


MSM-571010 Laser haif-height $299.95 


CP/M 3.0 CARD tor Apple — A.L.S. 
The mos! powertul card available for your Apple! 
6MHz 2-806, addilianal 64K of RAM, CP/M 30 plus 100% 
CP/M 22 compatibility, C basic. CP/M Graphics. 200% 
laster than any other CP/M lor Apple One year warranty 


CPX-G2610A ALS. CP'M Card $349.95 


Z-CARD for Apple li — A.L.S. 


Two compulers in one, Z-BO & 6502, more than doubles the 
powe; and polential of your Apple. includes 2-80 CPU 
card CP/M 2.2 and complete manual set Pascal 
compatibie ulilittes are menu-dnven. one year warranty 


CPX-62800A A & T with CP/M22 $159.95 


80 COLUMN APPLE CARD 


BO column x 24 line video card for Apple Il 
mddressable 25ih stalus line, normai/inverse or high/low 
video, 128 ASCII characters. upper and lower case, 7 49 
do! malrix with true descenders. CP'M Pascal & Fortran 
compatible 50/60 Hz 4080 column solection. from 
keyboard Best 8D column card! 


{OV-2450A Viewma 80 
10V-2455A Pryaboo! disk lor above 


$149.55 
$29.95 


16K RAM Card — for Apple Il 


Expand your Apple I GAK usaaslanguagenart, full 1 year 
warranty Why spend $175 00? 


MEX-18700A Save over $115.00 $49.95 
GRAPPLER PLUS - Orange Micro 


The ultimate parallel printer Graphics interface card with 
many now features, now al 4 new low price! | 


IOP-2300A Grappler Plus $139.95 


Computer Products 


4901 West Rosecrans Ave. Hawthorne, California 90250 


BYTE August 1983 547 


Computer emerserit emet, 
Components a nam 
Unlimited NOW HAS A COMPLETE 


— | SPECIALS OF THE MONTH 


Art Sci 


Micro-Sci A-2 


* Fully Apple Compatible 
a Faster Than Apple 
« Fully Documented 


$229.00 


Rana Elite | 
« Fully Apple Compatible 
e Faster Than Apple 
. More Storage 
e Write Protect Switch 
$269.00 


BMC 9191 
Color Monitor 


« Composite Video 
« Audek Color Compatible 
« Good Resolution 


$249.00 


Axiom by Seiko 
Printer 
. 30 CPS 
» Parallel Interface 
* Dot by Dot Graphic 
« 2 Yr. Warranty 


$199.00 


a IE Window t i 
ic Words 


Continental Software. 
Horne Accountant i 


Info Cam 


Micro Pro 
Ashton Tate 


« D Base Il 
$409.00 


Lowest Advertised Price Ever 


Fortran-80 
Multiplan 


5Va" Diskettes 
100 for ONLY 5150 


e Reinforced Hub 
« Sgl. side DDI. Density 
. 5 Yr. Warranty 


Peach Tree 
Call For lowest prices 


Stoneware 


IBM PC SOFTWARE 


Viewmax 80 


e BO Col. For Apple 
« Videx Compatible 
« W/5Soft Switch 
« W/Inverse Charter Switch 
« 2 Yr. Warranty 


$149.00 " 


Sanyo Monitor 


« 9" Green 
» 24 x 60 


ONLY $89.00 


Ashton Tate 


Continental 
Home Accountant Plus . T 
Property Management . . 


—— . Hayes 300 
— Baud Modem 
. Top of the Line 
« Serial Interface 
$199.00 
Hayes 1200Baud $499.00 


Siemans 8” Disk Drive 
e FDD100 - 8D 
e 801R Shugart Compatible 
e Factory Sealed 
« 90 Day Warranty 
$179.00 


C. ITOH Starwriter 
F-10 40 PU 
e Letter Quality 
° 1 Yr, Warranty 
$1149.00 


Peach Tree 


ounts Receivable 
Accounts Payable 


GeneralLedger 
ACC 


RF Modulator 


* Apple Il and 
Apple IIE Compatible 


$ 19.00 


Super Calc 


Multiplan 


CALL 800-847-1718 ` “ilernauiries mvitea 
For Weekly Specials » Avallable 
|  — Wo OFFaor Mare Then, Low Dricocttt 


s Have 90 Day 


i Product 
" to 5 Yr. warranty 


PERSONAL & PORTABLE 
SYSTEMS 


Franidin Ace 1000 w/color 
Franklin Ace 1200 w/Orive 
ApplellE Starter System 
Kaypro li 


Syscom it 
Commodore 64 w/Orive 


Compac, Cotumbia, Corona 


APPLE, FRANKLIN 
Accessories 


Advanced Logic Systems 
com 3 0Card 
Z Card cpmtard 
Astar 
Gibson 
LightpenforApplell&WE .. 


Kensington 

System Saver/ Fan & Surge 
Micro Max 
Viewrmnas 80 Col. Card , 
Micro Soft Products 

Softcard wi com 
16 K Card 
PremiumPack 


RF Modulator .. 


Micro Tek 
120K Memory Board i 
OPuk Memory . 


Orange Micro 


Grappler + Graphicsinterface 
Bulfer Board w/ 16K Buffer Exp, 
Grapnpler + 16K Suffer Exp. 


Novation 
HcatiD0Baud . m 


Apple Cath -— 
US Robotic 
212A Auto Dial 


IBM PC 
Accessories 


TMA100-1 460K : ^ 
TM10U2320K . 


Profit Systems Inc. 
Parallel Port, Serial Port, Clock Calendar 64K 
t A Needed Sof Ware 


Same as above except 512K 
UPGrade 
B4K w/ parity 


omputer 


Components 
alliaaliíze 


virtually 


LINE OF SOFTWARE 


§ 339 
439 


wo Back 


514” RB" 
DISK DRIVES 


Siemans 
FOD100-8D 8 * Sgi/ Dbi Den 
Mitsubishi 
2854-55 DbI/ Dti Den 


Shugart 
sasoisol/pbiven aa 
SASS1RObI/Dbl Oen 


PRINTERS 


PRICING WILL NOT BE BEAT -. 


C. itoh 
Gorilla (NEW 
Prowriter | (Parallel 
Prowriter HSerran 
Prowriter Il (Paralel) 
Starwriter F-10 
F-10 Tractor 
8600 [180c psi 


Star Micronics 


Gemini 10 iNew Versioni 
Gemini 15115" carriage 


Okidata 
Microline 92060cpsi 
Microline 93115 * carriage! 
Microline 82A (Par. & Serial 
Microline B3A(15" carriage 
Microline 84P (200cps) 
Microline &45 (200c ps 


Axiom 
Seikosha GP100A 
Selkosha CP250X 


Nec 
Nec 8023A Price Reduction 
Epson 


Toshiba 
Psp Top of the Line 


RK, MX, FX 


DISK DRIVES 
FOR APPLE & FRANKLIN 


B00-B47-1718 
All Orders 


NEW RETAIL STORE: 
11976 Aviation Blvd. 
inglewood, CA 90304 
MAIL ORDER: 

P.O. Box 1936 


SAA TOOrne | CA T7 I] 


OPEN 
Accoy 
ntt 
QualiFje ^ 
Firms | 


VIDEO DISPLAY MONITORS 


(12" Amber HiRes! 
i12 * Green Hikes) 


DM 5109 t9” Green 
DM2112 112" Grean) 


BMC 
42 AU (12° Greer 
9191 Color Composite 


zenith 
ZVM121 12" Green) 


Amdek 
Color 4 + w/sound 
Color ll RCO 


Princton Graphics 
POS Hx12w BM Cable , 


LOW PRICED 
Hi Quality 
DISKETTES 


51%” Disks 
Se ude/Dol Density 
Obj Side / Dol Density 
8" Disks 
eee ce, 
Side/Dbl Density 


All Disks came w/Relnforced Hub, 

5 vr warranty and not Duk packed. 
Advanced Access 

Smoked Plexiglass Okette Tub Holds 80 

8" Version 


PRINTER CABLES 


IBM to Printer... _. 
Printer 


rotoPrinter 
AppleCard & Cable. 


DISK DRIVE CABINETS 


Sgi Cabinet win se ts 5 59 
Dual Cabinets w/ pwr SUDIAY 


inets 
Sgil Cabinets vw? fan &owr. supply . 28 
Dual Cabinets w fan & pwr. supply 259 


If you don't see 
what you are 
looking for, 
give us a call, we 
have much more 
available 


Technical & Customer Service 
(213) 219-0808 


All merchandise new. We accept MC, Visa, Wire 
Transfer, COD Call, CertiFled Check, P.O.s from 
Qualified firms, APO accepted. Shipping 
Minimum $3.50 first 5 pounds Tax: California Res. 
Only add 6990 sales tax. 


Prices Subject to Cnange 
MEE D 2 p.m. 


r AIT D ED IT 


EPROMS STATIC RAMS 
ins 295 2:0 450ns 1.80 
| abans 298 5101 450ns 389 
omouter ii ie iQ — Zu —— 14 
E Wina 580 2111 asns pad 
t50na 549 2112 450n8 258 
a50ns 7,80 2114 450ns 174 
a50ns 535 2114L4 250nuLP 1i 
. 450n3 450 2114L-3 1.84 
roocucts 450n8 21142 —— 29onsLP 194 
9 5 34.05 2147 Sins 459 
DYNAMIC RAMS TM54044-] — 300ns 345 
VISIT OUR RETAIL STORE inc — LEN C UE oons un 
à * 200n5 289 TMM2018 200ns 4.35 
TMM2018 = 150n* á 
MK4108 200ns 174 — We Es 
MM 5208 = 250ns 1.74 
HM6116-3 15fns 6.90 
2100 DE LA CRUZ BLVD. SANTA CLARA, CA 95050 4027 OSG 200 HMBIMRZ —— 120n5 895 
4116 20065 CALL a32 oie -—- 
4116 150ns GALL LP = LOW POWER 


B5 

bf, 

gé 

oF RESISTORS 

W, ^4 WATT 5% CARBON FILM 
ATS Mu ALL STANDARD VALUES 
Die St FI FROM 1 OHM TO 10 MGE OHM 
DPE aan SOPCS SAME VALUE X200 
CS BEES T; 100 PCS. SAME VALUE 0150 


RAM CARD 


IBARE BOARD 14.00 


APPLE ROM SET 
De- 6995 < 
J» AUTOSTART ROM 
3495 


ASSEMBLED 42.50 


"Apple e 3 lesdemaeck 97" Appi Cinpoles, inc 


68500 

1 MHz 
amr? 525 
6504 685 
6505 7.60 
6507 9.55 
6520 
5522 AS 
8532 595 
5545 18.05 
6551 10.95 

2 MHz 
65024, 
65224 9.55 
65324 11.80 
65454 27 90 
65514 11.90 

d MHz 

11.90 


APPLE 
JOYSTICKS 
29.95 


PADDLES 


74LS00 23  74L5323 77 — 75253 
ALSO! 23 TILSIM 288 74,5257 57 a a 
74L902 23 MLS125 AT — 7ALE258 
Dis $3 n "AE — E A Full Functi 
um Bo ss — X Wu i oi ert 
TAL510 23  7ALEI 53 45275 80-Column 
eri Z asus Ña MISD S d for Apple Il 
NEN EMEN ME — wy 
Jumbo Gren 61.00 
7ALS15 28 74515! 53 74.990 B? 85 
TALSOD [LEN TA $53  7AL5295 87 dumba Yellow | 61.00 $149 
n. A3 nius E LES T | 
1 
74LE26 29 LESE B7 —74L5352 1.27 DIP SWITCHES : me 
7AL5? 231  7TALS357 B3 74.5353 1.27 4 Position . 
741 52B 29 745158 57?  74L5%3 133 5 Position 
7TALS30 23 74LS160 57  T7ALS304 1,03 6 Position 
TALES? 256 7415161 &3 74.5385 A7 ? Position 
7533 4 74LS162 B? 74.5966 47 8 Position 
TALES 20 PASIB EB n 5 
TALSAD 23  T7ALS165 83 — 74L5373 137 t APPLE 
e » 4 RA AU ee SUPER COOLING 
74L S47 .Q — TALSI6B 173 743377 137 FANS 
2 74  74LS368 173. 7TALS378 1.17 
74-549 34 = 74L5170 14? 74L5a79 
SE ft oL ous 3 49.95 
74LS55 28 745175 53 7415390 117 WITH RG PROTECH 9 05 
741563 1233 74,5151 213 7415303 137 SU PROTE 4 
7ALS73 370) so7aLS 189 B93 PULSIS 117 
74LS74 33 — 74LSTÓQ B n 147 
TALS7S ATO IAS191 B] — TALSA2A 233 
7aLS76 N 74.5192 DO MSU? a5 
741578 A7  7ALS103 JT "5400 183 
74L583 SH — 74,5104 67  T7ALSODR 1.87 
TAL SS B? o 7AS305 6?  74LS668 187 
T4ALSES A? LSI Tt — 74670 147 
HLSRO s 745107 g "4LS874 aia CA 305 t 
1 LS221 TALSER2 1 ae) : 
74L592 53  TALS240 983 74.5883 3.18 CA 3081 1.65 U PG RAD E ^» 
74LS93 53  74LE251 53 —CTALSEBA 4.16 CA 3082 1.85 K 
741.595 33 74,9242 97 —"4L5685 3.18 CA 3083 1.65 4 
74LS96 B?  74LS243 9? 74/5088 233. O| CA 3006 £0 D 
7415107 3?  TALS2A4 127 — 74,5689 5.1B | #10 = ns C 
"à S109 3! TA £245 147 CA3120 125 
7AL5112 4; — 745247 Lc pL% 147 CA 3140 1.15 
7AL5113 dO TA S24B 81LS96 1.47 CA3146 1,75 
bibe 1 bm Eu i (4 CA 3401 E 
ALS ^ 74 1 1 1 ^ 
CA 3600 3.45 


STORE HOURS: 


Do Kou Computer Products, Inc. MON-FRI 8:30 A.M.-5:30 PM. TERMS For shipping include S200 for UPS 


Santa Clara, CA 95050 | Bata Ann un. pugi Tax, Calilornia residents add 6". Sales Tax, We 


SAT 10:00 A.M.-3:00 P.M. Ground $3.00 tor UPS Blue Label Av 510 00 
C 2100 De La Cruz Blvd. | . ; | | minimum order, Bay Area residents add 6,7, Sale 


(800) 538-8800 


ne manufacturer Prices subject 


(BOO) 848-8008 (408) 988-0697 


VISA master charge reserve the right to limit quantities and gulistibule 


to change withnul 


Calit. Residents Local Phone | |. X | aa. La] notre Send SASE for complete list 


EEN iraio 140 arn inemuun ward 


APPLE'II USERS 
DISK DRIVE! 


e (ncludes metal cabinet 


« Color matches Apple 

e 35 Lracks/single side 

s (aciudes cable 

* Usewith Apple Il cantrotier i 


CONTROLLER CARD .......79.95. 
EPROM ERASERS | 


HOLDS 15 EPROMS 
ERASES IN 20 MINUTES 


59.95 


WIREWRAP CARDS 
FR-4 Epoxy Glass Laminate With Gold-Plated Contact Fingers 


S-100 BUSS GENERAL PURPOSE 


P1001 Bare—NoFoilPads....1&90 22/44 PIN (.156" SPACING) 


Pino. eres) .-----2290 pasta Vertical BUSS, 4.5" x 6^. 13.90 


lla 
P100-4 Single Foil PadsperHole23.90 P442-3 Vertical BUSS, 4.5" x 9". 14.80 
98/72 PIN (.1" SPACING 


APPLE ) 
; i P721-3 Vertical BUSS, 45" x 6". 13.90 
PE00 1 Bare- NoFoll fads .....1590 5522.3. Vertical BUSS, 45" x 9^ 1490 


514” DISKETTES 
ATHANA OR NASHUA 


|SBSD ......... 18.95 


25 MHz ZBDADMA — 2195 
moch ^ am mu^ Re | SSDD.........22.95 
?ROCTC 335 200A 5101 — 2095 
d e Z 80 ZBOA IO 20.5 DSDD 5&5 wot à ^? bwa o» 27.95 
280810 16.95 " — — BULK 
IO/1 16.95 Pd 
ZBO-S4O2 165.95 ZBOB-CPU 14. 
2008/00 — 1695 SERIES mene us SSDD SOFT 
40 MHz — ll $1.65 EA 
4.90 ZILOG 
2204.PJO 490 25132 3295 
ZBOA-CTC 490 2BE71 38 


ORDER TOLL FREE 
mam (800) 538-8800 


Controllers 


T" 15.96 


1 6800 i 
POWER 1781 2785 ego z B 
SUPPLY | i i 1793 2095 B820 350 
| - He Bagi 295 
| un 6828 1195 
$84.95 S77: LT. 8340 7% 
(CALIFORNIA RESIDENTS) UPD785 24.85 5343 3295 
1601 6844 24.95 
MEE 
BuSO 320 
me. IC Sockets |= = 
M 220 | E850 9 
1 11 
T d: ICSOCKETS pw Fire. m 
2] E 8 PIN 10 43 ent 120 
502 1.70 14 PIN 12 5 6223 2205 
ng 16 PIN 15 S? 2 MHz 
1B PIN i & 68501 CT 
VOLTAGE eaen 2105 
22 PIN 25 1230 
T" REGULATORS " cp 25 13 68800 26.95 
28 PIN 5 150 HAIL 205 
"m o nu E E "IUD ZI 
78ST 5 792AT B6 Sokdert xd ]135 
7905K 133 495 
i29 NAM 138 5.95 
7TB12K 129 — 7015K 138 389 
15K 128 828K 589g 8255 430 
7824X 120 T = TO-220 2495 87555 519 
= a i ee: 
: B75 8272 3800 514” FLOPPY DISKS 
29.00 — 8275 2900 
CONNECTORS 2705 8279 889 
RS232 Male 9,00 145 52795 959 FLI P Fi LE 
RS232 ead Right Angie Ao = : 375 aoa ^ 4 
5232? Hood 1.20 8216 1.80 D2B4 549 CAPACITY T5 EA 
530 pin Edge 249 8224 2.19 B2Bb § 
44 pin Edge 2.49 R228 179 — B287 649 1 y gh 
50 pin Edge 2.59 8228 3.34 A288 2495 . 
woes 396 Ld rs S495 
4 
100 pin WAY 4.90 8243 439 8748 1495 
B250 1048 — 8755 


D K ! HOME ONE T F iude $2.00 for UPS 
-FAI 8:30 .-E30 PM. ERMS. or shipping inciude i or 
Q Qu Computer Products, Ine, MON-FTH SGU AM Ground. $3.00 tor UPS Blue Label Air. $10.00 


C 2100 De La Cruz Blvd. a Ee Amy Es | minimum order. Bay Area residents add 64% Sales 


s | 5050 : Tax California residents add 6% Sales Tax. We 
SAMIR Same, be VISA master charge | reserve the right to limit quantities and substitute 


(800) 538-8800 | eee at manufacturer Prices subject to change without 
Calif. Residents Local Phone | | | à] ^ notice. Send SASE for complete list. 


(800) 648-8008 (408) 988-0697 


Cirela 149 on inoulr card. 


ALITORNIA DIGITA 
Post Office Box 3097 B e Torrance, California 90503 


FREE * | PET | BLOWOUT ; 
|4 25| 


Plastic library case supplied with ail 


Mew Low "Price N | | | = aos x Te us 1 c Itm 


uci M 2764 EPROM REMEX DOUBLE 5219 


"i pCR mih à 


‘Lil didi Tavuagor CA. 49) 3 ' —n || ' $ AN SIDED i FAITH FFD 9000 
gu" DISKETTES | | (Tp i | CM i inch opem tendis nd ah ammi Fi 
WITH LIBRARY CASE I" T pd : dreg ut has cus diquble gamin outed head amemo ud guam | 


lise AN 


head LAN 
| anew wrésro producta kr tat hoppy Thu Rama 
5 Fora ota rato Corporation à Fonuna 500 Company 
DYNAMIC MEMOR'' 


Eight inch Single Sided 
4i droatut gre CNM-ama Tto 7 
Your a s - we TS 


L | SCOTCH Mes on = m. 
Í MEMOREX 
md 2 | 369 | 359 | 


vl, VERBATIM 


Singla Side Double Density 
Sofi Secter 10 Secior 16 Seclar 


ees | tees Peal NO 

EE 
E tar 525-10 | NA | 
MAXELL | MD |WMHT-10 | MH1-16 
[orem [104/10 [107/10] M — 


TC ER 


Five inch Singie Sided 
| ! SHUGART SA200 "/sHelght| 169 | 159 | 149 
N— lu TANDON TM 100-1 — — |112 | 119 | Call 
MAXELL I Five inch Double Skfed 
=e SHUGART SA455 ‘Height | 259 | 249 
MN SHUGART SA465 95TPI 279 |269 
oron wl. TANDON TM 100-2 | 
TANDON TM 101-4 96TP| | 369 | 355 | 
Three inch Rigid Flappy 
HITACH-AMDEK | cat for pricing 
Five Inch Winchestera | 
SEAGATE 406 6 Megabyte 
SEAGATE 412 12 Megabyte| 995 | 960 | 960 
TANDON TM-503 14 Meganyte| 895 
WESTERN DYNAX mmovatis| 9 


Upon request, all drives are supplied 
with power connectors and manual 


Tandon TM 100-1 
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m Ta ii T ma 
THIS 3b Lbs. Storrs con Gay Sapte bl Me SA) MM ba aera Viand ganad un Un d ion FM TMIT. 


TOLL FREE ORDER LINE 
Mhipping Firal iive anumla | 10h, Ea b ceutaldedcomal $3! i800 421- -5041 
Furelge orders: TM aGippirig, Fed o» lll lies Pofundes, T 1 : 
Calitornia reatde Id 6 4 wales bam. COM s dixe L TET M P? Pa "IT. 
Pedidos NM SERRA LE tt m^ Ain TTD TECHN ICAL & CALIFORNIA 


aaah curo fente s wb s "arreag'^ Jan ee Drsilubroot, (2 1 36 7 Q- 9001 
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JIGITA 


Post Office Box 3097 B e Torrance, California 90503 
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MATRIX PRINTERS 


Map (pom aw tO retest eciam 1000 ey re pascit 

^4 Cems th eee d 058 Danes 

Su C» FT harder A Rector 

Kredit AZ tope rem HE iade 
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S-100 EPROM & MICROPROCESSOR PROGRAMMER 


Programs Proms: 
2708 e 2716 è 2732 
2732A e 2764 € 27128 
Programs Micrucompulnrs 
B748 a &748H e 874GH e B75) 
Programs EE/PROMS 
XICOR X2804 & X281 
Programs Microcaniroliers 
8741 48742 


495 


+ 5-100. IEEE -696 mira neight Card increases accessabadily M 
niwilrhisz and zar insorton PROM sockets 
Does no requira personably modules o oN board cables 
Supplied with ul CP/M based EPROM programming software 
Features Intel fast programming aigonihms. 
On board programming power sumply 
Equipped wilh four 2616 Insertion programming sockets, 
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TOLL FREE ORDER LINE 
(800.421-5041 
TECHNICAL & CALIFORNIA 


213679-9001 


IBM Specials 


Advanced Operating Systema 
The Programmer..... a. 24222 blow 
Applied Software 
Versalorm sa s », $248 
Ashton-Tate 
OBease !! (CP/M86). .-. 1 nee 0s. SAI 
dBase ti {MS DOS) * octane ajc chesney 
Continental Soltware 
The Home Accouniant Plus... .. ..8 95 
18! Clase Mall .. au htt ho ee $ 79 
Computer Sotware 
Technology 
WonsPC , rye’ TTE 
Davidson & Associates 
SpeedReadar. . .. s vcs $ 49 
Datamost 
Real Estate Invasiment pu. u$ 79 
Write-On . $$ 85 
Comprehensive Software 
PCTutor ......... TT 1 
Denver Software 
Ereculive Accounting — 

28K) tee LJ " ^ * 5489 
Eagle Soitware 
Money Decisions _.. ..... ,...... $129 
Howard Software 
Raal Estate Analyzer i! tore - S180 
Tax Preparer 1983 =, 1... 1, $159 
il Solutions 

LJ 144 3 65 

emm Software 
TEM, TOTITUETMI 
IUS 
Easy Filer , . (— Áo. 
Easy Weiter) oo... cca Ls veer ce 9208 
Easy Planner ..... "T ree $159 
Accounts Receivable , ren $3688 
Accounts Payable - e. -D309 
General Ledger . eee T3698 
Financial Management Series 1. $399 
Micro Lab 
The Tax Manager 110 s $159 
Micro Pro 
Wordsiar . ee a ORIENT 2 $299 
Mallmege. . .. ţa- . $159 
Spelistar T , 3109 
Intostar ` E: EM $299 
Reportsltat. . _ --... $209 
North American - 
Business w— 
Answer... -aan $199 
PBL Corporation 
Personal investor Tm $ 89 
Peachtree 
General Ledger . —— Se 
Accounts Receivable T ea. $329 
Accounts Payable . 0,8328 
Peach PaKk(GL/AR/AP) .. .... ..$389 
Software Publishing 
PFSRspod . . . lis a 2-112989 
PFSFla — .. ......- os $89 
Digital Research 
Concurrent CP/M B6 ..... - pene +e 
C Basic 86, . i » es ES 
Pasca/MT + 86 $238 
Speed Programming Package 86 eO $125 
CIS Cobol 68 ....... .. . tes . .3469 
Peter Norton Smpn 
Nonon Utiittes ,--. .- 3 ...... s5 
Select 
Select Ward Processing Sysiem .... $299 
Soltword Systems 
Wordmaker ..5.; vs . $289 
Sorcim/lSA 
Supetcalc €— 8179 
Superwritar , « £299 
Spallguard "—— " ($125 
Southeastern 
Data Capture T TE N- 
Visicorp 
Visicale (256K)  . eae .. $165 
Desktop Plan? . s B8 wate .». 5199 
Visitrand/Ptot LÀ a i+ en are $199 
Viaifile pad >+ s ea » [I $199 
Visidex ,.. T i .$185 
Visischedula .... ... . .$199 
Business Forecasting Modal. ee 
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Prices That Wont 


New Products 


* x Corona Desktop Computer * x 
IBM Compatible includes 2 320K drives, 128K 
memory. Graphics, seríal/paralle! ports, high 
resolution monitor, MS DOS, CP/M-86, BASIC, 
Multimate wordprocessing. 


$2595 
$3995 


$2395 


$4295 
of the Month x x 


* x Corona Desktop Computer x * 
Same as above with one 320K floppy and one 10 
megabyte hard drive. 


+ * Corona Portable Computer * x 
IBM compatible/2 320 drives. Same components 
as above. 


* x Corona Portable Computer * x 
With 1 320 drive & 10 MG hard drive. 


** Specials 


Corona Hard Disk Subsystem 5 MG , ........... TEER 91909 
Corona 5 MG External ...,4 .......... —— TM in 
Corona 10 MG Internal .............Lsseeee ood aad $1819 
Corona 10.MG External ............ eee eere 92149 
Verbatim Disks (S/D wiLibrary Case) . “aes EHE E 27 
Box of Maxell Disks (D/D).. ..... — — S $ 39 
Flip n' Sort Diskette Box (Holds 50 Disks) l— — we 
Elephant Disks ........... — ——mr—m EC 
USI Amber Monitor......... uuu ues ud —— A 
Color 1 Plus Monitor.........eee eae rh 3299 
Quadboard 256K Installed. ............ ern ee $399 
Quad 512 + (512K Installed) ............ POEA — $599 
Mark Vi Modem ...... TT———————P LL 
AST Megspius Il (256K Installed)........................ , $539 
Lemon Surge Protector ......... Lese eh nh 9 OF 
Orange Surge Protector................ ee... fissis s ial $ 95 


Call Toll Free 


1-800-634-6766 
information & Order c (702) 369-5523 


CP/M 8" 


Digital Manaaki SuperSon ..... es. $15 
CBasic . s ...$ 98 SpellStar TI. 
C850. .. . vr ..$309 WardMaster ,.. Kaa .$ 95 
PascalMT e ., suse A -$219 CaleSter .. .. Pee k 
Speed Programming Package... . $129 3Pak (WordMall/SpellStar . ENE $489 
CIS Cobol ...... ...... .. e. $499 2Psk(WordSiar and MailMerge) .....$369 
Access Manager..... Ty TT) Pee $189 2Pak (WordStar and SpellSiar .... .$368 
Display Manager =... EM B3 ee a «a . $289 
ReportStar - sese eee S200 
Micropro International 
WordStar. .. ree sect -2.-$250 Sorclm cama 
DataStar on nie note P ...$178 SuperCaic......, .. ... ıı -$165 
Mallderge, ... -. .... ....$139 Speilguard..... ,, - -. -. . -108123 


of Your 


Monitors 


Amdek 

Color ll. ee tee et cd daa . $ 679 

Color itl. -$ 398 

Color IV (AGE Analog input). eens m 029 

Pee n oa aX & 728 

Ampltot ........ oes » » 7689 

Amdek va10Green . hs T1. 179 

NEC 

NEC JB 1201M LAL EE E e e a E x eh ..3 169 

Transtar 

Transtar 20 .... aao «+ 0 « S.S 139 
Quadchrome 


e Hi-Res RGB Monitor 
e Non-Glare Screen 
e 690 x 240 Resolution 


PRICE! 

Kratt im T A 45 
TG Joyslick... naenst asaro 5 38 
TO Traci .,......-. reru S&S 39 
Microsolt 84K Ramcard ........... § 239 
Miorasoli 256K flamcard ... ...§ 589 
Hayes Smartmodem 300 ....... ..9 208 
Hayes Smartmodem 1200... -$ 499 
Hayes Smartmodem 12008 ...4....8 399 
Hayes Smartcom !| Terminal Ph.. ..$ 72 
Anchor Automation Mark VI Modem .$ 179 
Quadram Microfarer w/Power 

Supply ..-.... (2. ias I apd 148 
Trackball LE ye r « $m 58 
Analog Joystick... r sss $ 49 
IBM Interlace Card. .. sses -D 45 
Versawriter Graphics Tablet... .,..8 239 


NEWLY 
ARRIVED 


IBM 


Personal 
Computer 


XY DO wat AW 1 
includes 64K IBM-PC 


with 2 320 KB floppy disk 


drives, controller color 
graphics card, 
monochrome monitor 


$2859 


Circle 94 on inquiry card. 


Take A 
Budget. 2 


e ospiti : sae 1200 XL $419 


ttt- bed Be 


NEC3530. Os, . . «$1598 
NEC 7710. ...... 5 4 ... .52058 
NEC 7730 A 2. 82089 
NEC 3550 (60... 81899 
Diablo 
Di&binB20R(25CPS) .. — ...,...$ 948 
Disbic BIOR (40CPS) , m $1729 
Dabio 5SXOKSRIAOCPS) , . $2429 
Epson 
FXB0 . . aes " 2o $ 599 
FXIOOFT ‘a. ns o 798 
Smith Corona 
TP-* Paralel ,,.. 5 498 
Okldata 
MLAZA $ 418 
MLEJA $ 649 
MLBAP $ 979 
MLAS $1089 
MLg2 $ 489 
ML93 $ 669 
IDS 
Microprism BD , — 2. + 5 548 
Priam 132... ... ... usus. S128 
(with Sheetíaed & Graphics) 
Priam 132 —— -a ORA 
(with Sheetleed, Graphics & Color) 
Prism lo IBM Cabe — .  ..... S AB 
Cltoh 
8510 Prowriter. - § 385 
F 10 Slarwriler - $1198 
F10 Printmaster " ; $1598 
Mannesmann Tally 
MT 1 JP "———— cl 599 
MT 1802 (ParstieN.... .---. MEME $1559 
MT 1805 fSorlal occ escreee tocar $1559 
Gemini 


Gemini || ——— — sn inde 319 
Gemini Se ee ee 479 


Qume 

Quma Sprint 31- ..-,-. .... ..$1349 
TractotrFead.—— ..... — .... „5 175 
Printer (interface .. -— 4679 


We Carry the 
Full Line of 
AST Research 
and 
Quadram 
Multi-Function 
Boards 
CALL FOR 


BEST 
PRICING 


ORDERING INFORMATION AND TEAMS: 


byte Out 


J Atari 


Business & Utilities 


Apple Utilities 
& Business 


Screenwriter) ~.. -4 2$ B2 
Visicelo 3.3 $e æ i wee dr dA >. 216 
Visiseheduls , + zs. -— t phuh - .53799 


VIsitrend/Visipiot a . * + LI * b .5199 
The Word Handler ——— a «€ 


Magic Window!l,... l.i sese $ 95 
Magic Mailer... , ... ., e$ 46 
Magic Words... cccuscentcacsaes .$ 45 


Real Estate Analyze)... 202. $719 


Visicaic 3169 Supsrcalc 1y egpéiguubobp pivu sarane $105 
Mail Marge & 20 PFS: Repor (New) asss sensa ae 
Data Pertect $ 75 (Se kbtdenosb«eno Eee ame anone 
Letter Partect $105 ie eat tex uit s iie rand 3 -= 
with factory rebate eae : m- O.B. Master . . . o oas sess oe SB 
800 48 48K $299 File Manager BOO + $ 65 fata er | 
m ter $ 34 = - t = n ee 
with factory rebate ing M 4T "mu n = 
400 16K 159 Atari World 5 39 Datalink .. ee eee oe vt^ 2. 9 DS 
&-Dos. ; $ 50 DM MN e A 
with factory rebate Micrapaioter à $ 23 Payrol Manager ........... — 
1010 Recorder M & 72 ColarPrim ; & 2? Ple Writer'Muttl BO column. ...., p^ 
410 Recorder © 72 Lisp interpretar $79 eee «+ ia i 
810 Dish Drive $419 Bishops Squara . .$ 20 Executive Brieling System,.,........$139 
1025 Printer . $409 Graphe Master € 27 TheSensible Speller.. ....... -»2. S 79 
830 Modem $145 Graphic Generator 2048 77 Mairie ei Beis at $150 
£50 fniertace $159 BascCompler è . 5 65 ae siar..... — ÁO E 
481 Entertainer $ B4 Campulatr's Financial Wizard .$ 45 Fi c inc Besos iue $11 
452 Educator 4190 Color Accountant : $ 55 a "f Glass Mail , ....... SAB 
483 Programme: $ 52 Dalalek , $ 3; EZLledger....  ........ . S 
484 Communicator $289 Fileli? System . : £34 TheDiktionary . ....... > .$ 65 
853 16K Ram g 74 Ülskelta laventory System 8 17 VerssawrlerPak 1 1... 0.2.2 5 + 58 27 
The Bookkeeper Kit $165 PMP Property Management $179 Versawrilor ?ak2 , à -$ 2? 
CX4104 Mailing List $ 19 Personal Investor |... na sopros BS 
CX404 Word Processor s102 Programming Techniques Ganeralledger.....1. oues $238 
CXL4007? Music Campoaat .$ 42 Display Lists, ,& 17 Accounts Receivable.. a 2...,,. S238 
Programming 2 & 3 $ 22 Horu/Vart Scroll ç 17 Accounis Payable ....... iso.  S23B 
Converseliona! Languages $ 42 Page Flipping .... „$ 17 Executive Secrolary,., 9 ss s $198 
CX4016 Pilol $ 55 Basics of Animation $ (7 Executive Speil è., , $ 55 
CX405 Pilot $ 92 Player Missile Graphics g 24 TASC Compiler... . aoa a 9119 
CXL4003 Assembler Editor $42 Sound  . $ 24 m eet MN eee " A 
F [| "i Ó tety sew ee ews 
CXB*25 Microsofti Basic $ 92 Data Files $2 Rom me ies 


1095 E. Twain (702) 796-0296 


1-800-654-6766 


Las Vegas, Nevada 89109 
Call Toll Free 


Order Line Only 


Information & Order Inquiries (702) 369-5523 


We accept VISA and MasterCard 
Mon. — Fri. 8 A.M. to 6 P.M. — Sat. 9 A.M. to 6 P.M. 


Dealers’ Inquiries Invited 


wr eweneerw $ 27 
t4 Pes yee 5 BB 


Bag ol Tricks. ..... 
ALOS,..... d wa 


BM. eodera meme ,858o 85 
Super Disk Copy M, ssas --.-.- 3 20 
The Artist rác »4h b4 $9 on were oa B5 


3DSupergraphics . ... a .... & 27 
Program Lina Edilor.. . . .......8 27 


Hit List 


Cyborg 

Crisis Mountain $23 
Cytran Masters $27 
SEUIS 127 
Keoghi of Diamonds 423 
Way Qut 427 
ZaxaQn $27 
SAGA Adventure Ea $27 
Serpeniine $23 
Chopitter $2] 
Frogger $23 
Seg Fox $20 
Tample of Apsha $27 
UrLma 527 
Zork | $27 
Zork MH $27 
Zork bil $27 
Casite Woltenslein £20 
Wiz & Princess $22 
Ulysses & The Golden Flesce $23 
Wizardy $34 
Tigers in The Snow $27 
Deadline $34 
Bandils 323 
Slatcross $27 
Astor $27 
Mask n! tha Sun a27 
Pua Man $20 
Miner 20496r $23 
Wavy Navy $23 
Uitema lt $39 
Dark Crystal S27 
Mihanare $55 
Hi Res Secret 378 
Police Artist $23 
Suspended $35 


For fast delivery send cashier checks, monay orders of direct bank wire transfers, Personal and company checke allow 1 weeks to clear. C.O.D, orders ($3.00 minimum) 
and 1% of ali orders over $900. School purchase orders walcoma. Prices reflect a cash discount only and are subject to change. Please encloss your phone number with 


any orders. 


SHIPPING: Sottware (32.50 mmimum). Shipping — Hardware (please call) Foreign orders APO & FPO orders — $10 minimum and 15% of ai! orders over $100. Nevade 
residents add 5 34% sales tax. All goods are new and inciude factory warranty. Dua la our low prices, all sales are final, All returns muat have a retum authorization number. 
Call 702-369-5522 to obtain one belora returning goods for replacement. All returned merchandise is subject to a rastocking lee and must come with their original packaging 
in order to be accepied. NO retums permitted altar 21 days from shipping dale. 


CirciB 84 on inquiry card. 
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amcard 


LIST 195 


16K Apple" R 


* Full) year warranty 


^ . * Top quality — gold fingers 
* Expand Appia II 48K to 64K 
e Compalitila with 2-80 Safteard" 


NOW AVAILABLE 
lia 64K Add-in Memory 


64K CMOS 


RAMCARD 


BARE HOARD 370 
und w/siiperniaas mp 230595 


Akan and Teale 


REPEAT OF SELL-OUT 
58 Key Unsncoded Keyboard 


amm. 


Th be five SA hoy ferential Kenya 
MPEC Iy e FUE Maniilacirer. 
H m uncoded wta SPST 
Wched Ia any PC. Gourd. 
cauafic 11" a 47 basa 


Pan Ho 2147 , 


STEPPER MOTOR 


by app 
1^ uy Kapped with (2VDC In one drew 


VD wares end lah 
neturn (-) Cy aor!) 


linn amd ihan nV: 
Ing galanty tor BUD 
Cloth Wee Ratan 
Rad 3 RPM ar à 


FPS weh a 4 
PCE sont "s 


$32: 10 for $34.95 


RS232 SIGNAL TESTER 


LI 


Canes bytes deo Helem 


UV “EPROM” | 
ERASER 


Holds 4 EPROWS COEX RE232 


t LED inikas 


16K Memory 


Expansion Kits 
for Apple/TRS-80 


Soy comu. 12.95 
CALL FOR VOLUME PRICING 


CORCOM FILTER 


INTEL CODEC IC 


fo Foi Pre 20124. WLES an. 


SUPPRESSOR 


“Surgeonics” 


Power Sentry 
14 Ampn 250 Vous 
lipig papper 


Campsite Ling Gord Ado 83.86 


9 pcs 4164 
D-RAM 


$E, (00 


Sem 


Spacial ACP price QQ” 


CONNECTORS 
B — 


Soot wrth hL Salle 


P/N AM7910 


EY COD S109 Commicior WW 
Br 100 $-100 Connaci S/T 


PARALLEL ALPHA NUMERIC 
PRINTER 


18 Column Printer printe 16 quae cotumns Hus 3 
COW which have mali nmipha and ofner notalans 
Bach whee! has (2 paaka with poailion 12 blank 
Position 1 1 on numerica! columns have decimal por or è Ulfizea 2.757 
wide adic machine ape anc e dos! color ink ribbon Ind iaa parata 
with lou bi BCD comparator circull Prin rala lines por second 
Opersbng valiage 22-28VDC. with: Iynical cycle time of 


Homi Size Gi ha" Ha Fh Dp New 


$8.95 ea. 3/$25 
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ask 
23 


meng 


Td 
| RAMS RES 
5308 


4118-2 108 am 
ae? Brews cto! oD 
2101 pL rita Oi 
rat" Tt «XT 4 
Tit? 149 ahem 590 
ZILOA — 12a 
2 A4g — 4000 A458 
2112 34 4X0 329p 
2114 E 5 149 
PiL? — 3:5 4200 756 
HHLA 228 4 19 
2125 St $5280 480 

SUPPORT 


Sa -eiae 


MOS PROMS 


Watie, oy, 178v 
Bey 


7 Oa, IN. 


ESENES 
EbPESESR 
g 
: 


Beye — Bed 


35611 A Op Lae 


161) Oe in HEN 
maha? enc Mme EI G 
ica £100 Cal Beta T iri 
CLAIR Bi nghe Conn: 1145 
a A A Vae 24 


HS Fai Uppy 
FUNDY Pug Pu 
HO 4 Oca Far 
yo o0 B edge 
roar vlr rum 
stri Dang Some 
3108 Curs Kees 
FAD e ni tue, 
ETON Hi Peur 
Eb 16 


Bea ven ya Pau DUNG 


BM vy Day BY 
UMS B url 
16884 8 A E 
Tah Ama 


A pm LA 
i4 p LP 
16 pi^ LP 
LE pis LP 
2D pe LP 
22 me LP 
24 pan LP 
28 per LË 
40 pay LP 


ow 
qe 


V pn WW 
HA 
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DT1050 — Applications: Teschimg nids, 
appliances, Clocks, sutomothe, telecommunica- 
tions, tenguags tranglailona, ete. 

Tta OF Gp in a standard DeQUT ALLER bit enced with 12; sapiraa 
aed usehé words, 7 Hone and $ sant mamca fPemiisAR Pra 
words an Innes hana beer pigna Hacin adresses, mumbling H 
posaibAs ip diput Hagia words OF words Concetenaled ta phranas 
D qn aemiences She woe pulpit of he OF M060 i a Pighiy in- 
Wcxgibie mabe epica. Ferien and CAUCA Y vocan Can Dip Byrd heal. 
ed T^e vocabulary Ip Ghota an Tad ji ag applica (a mii puo- 
aries are marita. 

The OTT comete of a Spepct Prohra Chip, MMEa 104 (ipini 
and turo C} Sgt BONS MERIIN?) and (ES TT048 SAT CH4- pied 
miomy with a Sette: Word fel sel s recommended schemaiit 


Hager of The appituuiión aheel. 
DT1060 Digitatker"* ....,...,$34.85 ea. 


DT1057 — expands tha DT3050 vocabulary 
from 137 10 over 260 words. Incl. 2 ROMs and specs. 


DT1057 ........,.... s... — 3249508. 
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Circle 218 on inquiry card. 


COMPUTER-PERIPHERAL SWITCHERS 
pared voy camber of warigbesrtis br n spin 100 pert — veo p vatgin printer ip one 
mel Ud CERIGCERDNMI = He ft o mare Diem Hoppe e 
EE EE IINE ET loreal 


sp cC uale Grbcaece ast uentum of perpa A peop pos 
MURS Mian Auacire B ditch Marec CIE 6 mad miley on al 
bape- eA (mn pr ep Sanb efi fO a I9 i 18 29 09 


R5232 SERIAL SELECTO-SWITCH 
e Switches ail lines of asynchronous dala a Enty tupanaon H 
serial pois e Commectors ars female 0925 type 
um. ———] EO 
GRS23:-AB 2 Way Switch,,..,.,. -8130.25 
GAS232-ABC MWay Switch . oe ae oe BVTS,25 


DB25 PARALLEL SELECTO-SWITCH 
» TRS- B0, Appla. and IBM compatibis © Switch 24 hres [Heg 
{i ground) * Connectors arm female D825 type 
mata ——— CCP 
GP24-AB 2-Way Switch .......... 2133.98 
GP24-ABC 3-Way Swlich. . -.-. 3174.95 


CENTRONICS-STYLE SELECTO-SWITCH 
e Sascha aii 36 lines » Conreciors are Inmada Cimtronacs 
Past mi B. MEME — MAN! 
GCEMNT-AB 2 Way Swlich 204 Ahh dh a 4192.95 
QCENT-ABC 3-Way Swiich .. $229.96 
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Micro-Logic Corp. | v. 
MICRO-CHARTS 


* Pur DCDi duij v ee » Qual 
Bree) oh usi lé Land Page = Pur Ur papp hogeuan 
© Lip & rana Cee, dr B evhireciops ced, WpitemPly, 


L-Z80 Z% CPU , ———— 
ML -BOBOA GOBOAIBORSA pasarien 


ML-7T400 &)o TTL wer farpekyoaph oan: + $6. 


100041 hikima CHOR Date Bewk (TOR " Ha 
040 iga 760, CDACOD, amd A/D Covers 

W Nstona) Linger Tals Beek HEN num 
19378 pegwat LI, LF, ADO, CAC. LH Sars 

ee eens! may Coie Barb (1040) ae | M9 
sita panes AM, ROMs, PRORA, PROS Sarga 

XNOF i^g bes ieot iesi — .. 2508 
(eh pagi Compigtur Hat 

AMO Erien Aesolfigaio Apea (15909 T1 
[240 pages PreAmps, AM, FM A EM Alaras, Power Ange 

TW Nadene Linear Agqiizatum Fapdbesb Hii}. . msi 
(198 pegea) dpodicationn hokku, Lidar Beat Mc 

30013 — Maiignel PA, Gata Bench rri] . intu 
174 pepan Auplicakan Molat, Lives Brel, aie 


16611 i © o PH 
ibit papa Microprposaeon ancl Nugport Grape 
ele) ma Veer Gere Perel ED. - 9M 
("WB pages? Containa ait Appiteé lien Arona 
ferin, Care Snegie, and cise Gesign isa 
ot intra RAMS, EPROMA, PROMS A rubo Moree 


Jib msi Micraprecepsacs: À Perched Hermina EX HA 


(T pages) Coriaers nin Sapete on adi al 
i") Miprreumcaaem a ang Parana. 


ATARI PADDLES 


ATARI DRIVER 
JSDIi1) ...........92.95 an. 


TV GAME SWITCH 
Used on Alar. Cosmet- 
ically biemiahad. 100% 
Tunctianal, 


TGS-1 ... $2.95 en. 
jm Digital Thermomear Kit 


Quti Settee — wher 
Cesta Fn moogrinodusor 
Qv fira! Peoria «en ba 
aileeded i» SC isei Con 
tives LED E^ hi dispias 
Range: 40°F ta AF. AD"C 
l2 100°C Accuracy at’ 
ngming! Cantrells !o: 


-— Fanhrgentheit!Colsiut 


- oF wo rm famulaswd walnut caso AC 
JE300......$39.95 nisms 
Universal Computer Keyboard Enclosures 


‘OTE Bum Den-Tar Encanuim 


DTEB Panel Width 7,5* . .. |a ve SE 
OTE-11 Pansi Width 10.13"... posia: c + 27,98 
DTE-14 Panal Width 13.5* 4+ Bpepae EZ. 82995 
DTE-20 Panel Widih 19.25* ... ...,.. .S34.85 


Circia 219 on Inquiry card, 


JSP (2) 22225225 94.953 pale 


a Powarlu! « lully Pry ck 2K 

mano ee 6t^ x 1$" - 12 
Qr» Bapandabie - Options) 18K RAM 
module *Singlekey eniry commands 
* Educational e Unique syntax-chach report 
codes for ator identity = Accurate lo 0'4 
decimal places for full range math and 
scientific functions * Graph ‘hed and 
animated display « Advanced 4c ealgn 
combining powar, portablilly and 
affordable prica. 
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ACCESSORIES FOR KITE ssi-x-imir-, 1000 and ZXB1 


3048 | hasans fa vo een TS1016 $40, 95 
ns . Ji ctm apud pe y ey taza $99.95 
| TIMEX M "m yc fear .894D, Lo P EET TEIEICE TP*-3 $5.95 


Keyboard Mask for Your 2XB1/1000* Keyboard 
ZXB1/1000* Computer Conversion Kit 


2708,2715,2732 & 2764 EPROM Progremmer 


JE864 EPROM PROGRAMMER 
GK TO 64K EPROMS — 24 AND 28 PIN PACKAGEE 


— PROGRAMS 2716's IN 16 SECONDS — 
— PROGRAMS 2764's IN 64 SECONDS — 


rau, valliaher mpd checks Iw ecruni EPRDUXs + 


JE664-À EPROM Programme $995.00 | 
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ELES — RE 237€ um OFTION — ine ALMA eZ m 
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Qa uh Wiig hi cataria seuri fot Mipi & KAM Asrpu heye pih d 
"i 1 hern ks TRX-I2* LH u Deep Sau tee Mun ww a 
"BR PARÉLE BAO Ig 0 S ani party Siro iz" Gpige moy cr aliae b fu pel, 


Fam WEEE fa 
Us Bese Beir & 


JEBG4-ARS S Dii ^w oti m NEL 95.00 


AASER anb Cape loch am, MONA 
EPROM JUMPER MODULES — Se A 
ty Mosam m a 44 Morus har ee anis Ss or proglama cra 
bum TDA Sentences |a eg Sart F 
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80-Key Keyboard — | CONTROL DATA KEYBOARDS 
* 7H Paralt't ASCH 

« SPST Switching 

+ FTZ Shisided Dass 
€ HR Key Rollover 

€ 128 Character ASCH 
+ Won-BSNp, Hon-Glare Keycaps 
e CDC?652 Terminal Keyboards 
e Atiraciive Casa 


ilis Black Hole 
EPROM Eraser 
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Dr ah Ba MITE TZFYI iee Pug Sre [A me 
iul ) canigirerq Hep EPA i6 Be rines ig fU. dade viai en Wr Fiore parui di 
[L JN MI NIU E CEN EICLI  EIT E T 
PREP nm JA TR UV rien emt pUth AS Fury dalli Lie CERDO UV magian 
dum Quer TD dirti pi deep ree V neti ll Duglagert ge 4 Cry pali 
LED inday A pashe ol Pr Se iiss Hoi epis Ps Bag Bas caw 
rany the § araid EPROM gd jet 9 Demy 


CA1 §0C = pad $69.95 
95-Key Kayboard 


Thery Corntral Oriy Keyboarte const af a bese, cover, PART NO. PRICR 
the kaybaard aktami, and an imieriscs pabis, Coler ULY-008  meghecemsoilLamg heEMENS — . S205 


(cars). Harvest qutd and tack. Color (heycaph}: Bleck, 
tive, and red Electrical raquiremaats: + 5¥ qp BI, 


Eeen, Min Ejec À lnm . $249.85 
-12V A SOmA, Bizg- 2U5"W n BD x 3'5^N. Worght: 5 i A A A EFAA 
Nac rename BM MEMORY EXPANSION KIT 


222 204 ioa. uc l SAVE HUNDREDS QF SSS BY UPGRADING 
Keytronics 90-Key Soft-Programmable Keyboard MEMORY BOARDS YOURSELF! 


Mio! c) Cum pace ememepnry aere] eae quas bt cede eu aches! 
WITH SECURITY KEVLOCK SWITCH OK, 1268, 1928, or 2968, The MALEK Kit vf opha he hate been 
in LAK ipie increments. Tha bh le skapin Kc Install — jii ngari the 
wine 64 RAM cites rm Hee pea anchdte nad add Uv Ind gee 
ol yarim. Disch am incded. 


IBMBAK (Nine 200n3 54K RAMs) . .359,.95 
EXPAND YOUR MEMORY 


TAS-60 to 18K, 32K, or 48K 
"Model | = = From 4K in 154 Requires (1) One Kh 

Modal J= Frem dK 1o HIN Asquires [J) Throo Khe 

Color = From àK to 18K Anquoes (1) One an 

*^fludul 1 qvugpmi ei Expzecion Beart wo fe dbA Tars R2 laqustos 
— Ius Ki Rasciredi bw path TME H [opamiita — 

TRS-16K3 "200m; for Calor & Model Il $12.05 
TAE-38RA4 *250« for Mode! | - $10.85 


TAS-80 Color 32K jar 64K |Convarsion [Kit 


Gary to inal! url comes comaire efi Cop 412 Gine| (UK 
Greca mic PAM d. peer eon dioe rem hi kan. Comeerts TRIS R0 coim 

rownpuiere with E cupi topi, & aif vam nolo commas ip 12X. 
Minim madificallins o 32 memory sit dikea iag cur vl aH Om EUR 6 
ihe dynamin RAM pearing yDu heave 4 FLEX OOA egescaiind ry bium. 


TRS-64K2 .. *"*»5»4v-7?94«5---«5 ..$54.95 
SA" MIni-Floppy Disk Drive 
ERLOA 


Mie lor Vive Technalogy, la kmbawd heatureE a Sscgrifr keylork qimmclucem wo Kirgll UO gawi agaimi 
AUREL uses, &* liagg human tipp Curae COPTTERS, xL 10 udac- prop aeanmalsii er Ekas ee 

quimeranlg: «SVDC Come iam Wines Cai jeayzspar fach Cocginle with aan  Rayhewrd assnrrily, 
40 inch intestace cable, am? vchwrmaliza Voight ? ibe 


Pari No. KB270 *»c€9»»-29-»6|«4*n»n (4l eincakn4S»4d55»"e $79.95 each 


MICRO SWITCH a5-KEY KEYBOARD 
mI &erpuixi Th Mo lipi Cot Commer ary, — een ts Busted 
g heri 
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Mate b mia yy ces BY pp — Tene yina Hh eogi Cua 4 W» 

m "iri 1208 H- a 203 Deis Veni basat 
2. QPS- 3129 35 sach 


POWER SUPPLY +S¥0C qr 75 T) 12VDC i ).5 AMP SWITCHING 
Mai VINE SBME Q Jag TPAC, SEG 11 Baum Fae em J paa 1o dol IAN sara- 
Var (T FXVAC) Oware TYEE T Ran; VNDC? vtr AR VA pom d VIW Wa 


| Fan We. PRNOS —. $35.95 ance 


POWER SUPPLY 4-Chanmel Swithin » Appla Campalibia 

FOA ust rom AM PETERU FER LUPPLE FOA APE 

Herpe: Ln uu M LL Met epa ed gees? cored — M: he 

m Dima n toar. A MM. tux "A + 12VBL Go kk  dTYDÓ 7 à 
267% Nippa 70 sph heni prciam AB DY mimm) 

ae ‘01 ats ow i i TE w fs firi 


— Shugart BMA 


compatible 
Part No. FCS-60¢A $59.95 sach | a Singie-Sided 
a 77 Tracka 
$10.00 Minimum Order — U.S. Funds Only Spaç Sheets — 3Oc each = 400! BOOK Bylos 
Gelllomis Residents Add 6 *. Sales Tax Sand $1.00 Postage lat your Capacity 
O CATALOG 


* Industry Standard 
m qiie Angus | r^ | Santen, pee 


.S.E. lor Monthly Sates FEE So Prices Subject to Change 


3 p — Add 6%» plus $1.50 Insurance FREE 198J JAME 


Mij i uis | Mat imiter Fuimos Werke Werliw uisa 
= durmuly Trenat pue Ere tan p^ deny $00 tere E 
ameco GO — smi act terinesd |All Dexnadhe | Of er ah cart - 
mies Ut MAU A bert 4 rifna, aa + 3Vtkc paa d DI 
| ELECTRONICS | — — ias T e ALa LY piai H2 a. pw "nra 


1355 SHOREWAY ROAD, BELMONT, CA 34002 
asa PHONE ORDERS WELCOME — (415) 592-8097 Talax: 176043 


FD D100-8..$1 69.95 ea. 


BYTE Augus 19603 — 559 


NOT JUST AN ORDINARY SALE! WE HAVE SLASHED PRICES TO THE BONE AS OUR WAY OF THANKING 
YOU, OUR VALUED CUSTOMERS FOR & YEARS OF LOYALTY. WE'VE CONTINUOUSLY GROWN AND EXPANDED BY 
OFFERING YOU THE BEST VALUE FOR YOUR MONEY WITH THE BEST AFTER-SALE SUPPORT 
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Rag, 1O5 
€ 2 Genial, 3 Parallel 5-100 vrtertace 
' Pat Ba burden id Price Dar Price 
o CPU DOARDS I/O DOARDS WEE aama E Tossa —— SUR Sra 
66K - 68000 16 DIT CPU SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 
18 bit 8 or 10 MHz on-board sockets for 2716, 2732. or 2764 Sula pon (software prog baud), AK RAM mchuded, 15 fevels ol d 
E: EPROMs for up Ip BK a 16 of memory imte«rupi. nal Lime Clock, optional math processor B Port Seria) VO 5-100 Board 
a Port Ms. Description Ust Price Ow Price EOLO Dager tee Umi Prica Dur Price Assembled & Tasted 55000 pies 
ATGUTIBGA — AAT MH? 564.00 $517.05 [iu TET CENT. 445000 $308.85 1O4 
Q STRETIOAE CSE 10MH? $45000 $765.08 BTGBT)82C —  C5C $55000 $485.06 2 Serial, 2 Paratel VO S-100 Board 
E CP/M" 68K NOW AVAILADLEI! PE uc figo | PENNA — Anmbedi Toed 829000 SMAN 
WH Now CompuPro and Digital Research bring you CPIM Io the BBOOGN ETEBTIBIANS AAT wih231 Wath Eho 154500 i55. 9E 2708/2716 EPROM PROGRAMMER & EPROM BOARD 
BTGGTCPMABK — 68000 CP/M* $350.00 Dill — CSC w/8231 Math Chp £/4500 $870.80 Programs 2/08 and 2716 EPROMs Hals 4 2708s (410) ord 27 18e (BK) 
FORTH OP TING $ FOR 68K CPU BTEETIS2AMZ AST w/8232 Mah Cp 5645.00 $538.85 (8, —— use dB Tess 
ERA YSTEM STEBTIOZCM? CSE w/R232 Malh Chp — $74500 49670.49 stembéed s 
Requires a QISK | 64 K of CompuPra memory, ondan INTERFACER 3 md 
SS nexum à — — "HIER" MPX CHANNEL DOARDS 
q as FORTH operating mysi | — VO Multipkexer, using BÜBSA-2 CPU on bod wilGK RAM | 
CO-PROCESSOR 6086/8087 


STENTIMEAIB — Assembled & Tesied 


be bd B or tO Hiis ADE) CPU wath sockets fer BOB? and 60136 NON VOLATILE CMOS RAMS 
STIN Mta 90 Pr: 
TTEN EGA AAT OMH? 8086 only $ 75000 $467.05 n ou pum Wis 8, 15, of 32K B or 15 Git Dala Battery Backup On Board bM Hz. 
LLL LIT o7 aa 10MHi: 00B5 only $ 85000 EN Bank Satectabte 
WTAGTIOOAST 1 Wilh B087 option $1050 0d , Two Serial rO BTKACHEINÉ — BK AAT $49500 $48.00 
WTESTIMCET — CSC with 0047 omon 3115000 $1086.00 STEETUSA — Assormotad B Tret $205 00 $180.08 BTHULEMEMIO 16K ABT $5500 $580.80 
“S087 Limits clock speed lo 5MHz ETHIC CE 537000 $339.99 BTHÁCNENI? 32K AAT $59500 $490.00 
DUAL PROCESSOR 8055-6000 256K DYNAMIC MEMORY 
Ü 
B r8 MHz provides rue 16 Bit Power with à standard B th S- 100 bus nna] D 256K, Z3) ns access lene, Z a 128K organaation, 24 bid afüressing. 
BfpNTIBI2A ALT GHz $495 00 STOBTIGGA  Assentied A Teu —— 332500 $248.80. parity anor deteofion 
mome CSC 6/8 Mi $595.00 $487.82. | bampa cop o N am | MIEMONENEME Arcontied & Terad — 312000 $7MLAM 
CPUZ - 2600 CPU NOW 6MHz! INTERFACER 3 32/64K EPROM DOARD 
3/5 MM2 ZHÜB CPU wih 24 Bil Addressing Égiiickunst máuter asi VO tuia B ar 16 bil data, holds 2716s (32K, or 27325 (54K) 
FASTEST ZBO CPU AVAILABLE! PRU Ames eae EES | mamman ec ~~ 4A 
816811748À.— Assembpied A Texted $599 00 . j 
Tertit 3/6 MH? AST $32500 : BTEETIZ496 — CSC 200 w B port £24000 E7489.00 STDULEPIMEM Fay 27325 AST $29500 3f 
WBNTHOE — 2/6 Mi? CSC $425.00 oh BTGETI748A — Assembled A TEsted 5590 00 $518.95 A/D CONVERTER 
DISK CONTRO BtaBT!745C — CSC 200 ^v B port S559) bere M0 12 Bit Resolution 16 of 32 Channa! ingul 
DISK 1 DMA FLOPPY CONTROLLER INTENFACER 4 ETILAR? — used & Tesis) $695.00 $828 00 
Fast DMA Sof Sector Coniols Up in Four U" or 5'4” Single ot Three Sexist 1 Paratel. ! Centronecs Parallel BTRELUNIRR — Without matu. Amp $645.00 $504.00 
Daubte Density Drmeg samui ae A Tested 2 00 Aun D/A CONVERTER 
SIPPEVTVACPM AS] wicPM 27^ 8 BS — S67000 $488.09 | en n —— — — Tun us — 
Wher guachaped weibwo BY dh rms orty Assembled 
| amnem Ca wc Ct TUR em Mito opt ttt — 
“ : SIERRA DATA SCIENCES 


ETSEY!S3A — AAT & siot (2 ins) &140og $125.08 | 


STREETI TIG Disk 1 Contioter CSC $595.00 vine aur lesz om irae be Eadan “Ahan 
STGRTCPMSe — CP/M 2.2° tm ZBU/80B5 wmana & 148.56 skit i | 
ROS B" 5/O disk WTESTISMA —— AAT 12 ser (3 el 417500 $155.08 $-100 50C BOARD 
BOEBTCPRAS CHM 2.2 bor BOBS wman & BIOS $208.05 BATAATI ——CSC t2 sim (d lbs) $24000 $220.00 | 280A4MHz 2 Senat RS232 misrlaces, | pwale interface 64K HAM 
$” 5/D disk ETQST!SSA —— ART 20 riet (4 ths) $26500 $235.08 | Floppy Dish Conirolier, provisions lor one 2732 EPROM — 
DISK 2/SELECTOR CHANNEL ATRATIGSE — CSC 20 siot (4 Ibs) $34000 £110.00 ALL ON THIS ONE AQAA 
HARD DISK CONTROLLER | sTeagsec 2804 SOC AST $895 00 5.00 


aTfORCP CPIM” Opera Syriam on 8" desk 158.00 
STSDETURSUS Sigis User TurboUos™ on D" dex .00 
STSOSTUASEM — Mufi-User TurboDes" on B" disk 150.00 
RTMCPI22101 — 36 MByte Hard Oiek (45 bs) $3655 00 $32 88.00 


5-100 Z80A SLAVE SDC 
ZBDA «MHz 2 RS232 Senal poris 4 parait ports, GAK RAM, EPROM 
Prapranmmer Used m mult-user compute system with SOSSBC 


ETIBEEECIE — Slave 280 SGC AAT $82500 $585.00 


— mH 


Fas! OMA 2 board sel controis 4 Shugart 4000 series or Fuhlen 2:300 
(ype fires Incudes CP/M 2.7* 


GTARTITTA —.— Assembied B Tested $785 00 LINT 


gne CSG $635.00 $450.40 


M-DRIVE/H HARDWARE LOGICAL DISK SYSTEM 

Indertaces through two UO ports, ard rues al }OMH: IEEE 596 cormpalible 

Requires any CompuPro CPU and a OIK 1 Each board contains 512R of 
wal kw power (S00 m^] RAM, wilh nady checking 


STEATI47A M-ÜRIVE/H wistitwan ABT $3495.00 $ 749.05 


BTESTINTE M-DRIVE/H weoltware. CSC $2095.00 $1408.00 


f 
VA 


SSS 


Califoraia Lamport awl 


280 CPU 2 or 4Miiz 

On board 3232 Seral part, On board 2K Monitor, AOM, Power on 

jump to any Iocation in 64K, LED status indicators for ROM select. 
haltstate and yiterrupts 


BVGESTSIGA ZEDA AMH? CPU ART $325.00 


ere Intercontinental 
a= Micro Systems 


STATIC RAM C527 190: Z80A DMA SDC 6 Z60D SLAVES 
BYCCEFTION! 2 Senat 2 Parade, AAT s38000 $238.95 5-100 IEEE/606 COMPATIBLE - 1 YEAR WARRANTY 
RAM 17 - 64K CMOS STATIC RAM ™ CPI-48000 FEATURES- SLAVE PROCESSOR 
12 MHz, RAM 17 2 Watt. DMA Compatible 24 BH Addressing CC$27 201 e 4MHr ZB0A GAK RAM e 280 4 wt &MHz CPU (speci 
ETEETI2ABA GAK AST 12M $49900 $480.88 WICCEPTTRU! — 4 Porn Pami, ART $27500 $213.95 e Fhppy nk rrt card 
EEMS — G4K CSC 12MH $59500 $550. CCS27 4004 j m 


e R5232 personally carGincuded e TURBODOE compatible 


RAM 16 - 92K x 16 DIT CMOS STATIC RAM | (TECIST1000— 4 pon Seral ART 532500 $276.55 


8 and/or 16 BH 12 MHz, RAM 16, 32K x 16 or 64K x B IEEE/D96 
16 Bit 2 Watl, 24 Bil Addressing 


QTERTIOA GAK AGT 12MHt 5330 09 sue 
ETEETIESE GAK CST 12MH7 $05000 $8r8.90 


RAM 21 - 128K STATIC RAM 


@ [wo seal ~ two parallel 0s 
Post hambar Description Lint Price SALE PRICE 


RUCMCFZ4B8808 SBC lor B" Toppy $955 00 
BTICMCPZABODOS SBC fpe 59" fippoy 3995 00 
ETICMESKMS 256 Kayle RAM $995 00 
BTICMCPS4K — 280A Stave AMHz $475.00 
BDEMCPSAE — 7808 Stave MHz $550 00 


C3206550 
GAK Dysame 5-100 RAM Cromumco CROMIKT Compatible. 
NTCCEPRMA] — Axsembisd A Tested s45000 2&4 


Bib RAM 21 (2MHz, 120K x B of BAK x 16 IEEE/596 CCS524224 BTIUMRETSZ —— 5232 Personakty Cand 
B x 16 Bit 1.2 Amps, 24 Bit Addressing Fhopy dek coner wiCP/M 2.2* ENICMCENTE — Cenirowcs Paralic! Personality Card 
ETICNBFBC 5" Floppy Dusk Personally Card 
BYSSTIOOA — 128K AST $:09500 $858.95 | precenenze Ascarctied A Tented SATS00 BTICMEFEG 5%" Fiopoy Disk Personality Card 
BTESTIOGE 120K CSE $1245.00 qm. o Circle 322 on inquiry card. BTICMELKCAL — Cloch Calendar 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (219) 709-5464 - (lvine:) (714) 660-1414 


"HIOHITY ON VUMBER 1! 


OTHERS COME AND GO, WHILE WE HAVE BECOME THE LARGEST MAIL-GADER DISTRIBUTOR IN THE MICRO- 


COMPUTER INDUSTRY. ORDER WITH CONFIDENCE. WHEN YOU HAVE A QUESTION, WE'LL BE HERE NEXT WEEK, NEXT 


MONTH AND NEXT YEAR! WE'RE NUMBER 1 AND STILL FRQING HARDER! 


$-100 MAINFRAMES 


PARADYNAMICS 

STPENEDLED 16 siol desk top (45 Es) 4680.00 
WTPOMPGSOA — 15 alot rack mount (45 bbs) $605.00 
BTPOMPEIBS IA «loi wipower-seq. fior suning 81195.00 

(shipped tresghi collect) 
GTPOMZ31@ — Same as above w/o power up seg 4750.00 

(Shipped freighi collect) 

SIERRA DATA SCIENCES 

ITISPRF 12 alol mainttame (30 bs) 595.00 
WTESTWWMCHS Same as above wine power up sen o0 

(Stopped Freight Collect 

Q.T. COMPUTER 

FTES Maintrame | na motherboard (45 ios) 8305.00 
NTQTCBET2 — 12 slot mamirame (45 bs) $459.00 
HTQTCEM 1 — (B siot mairana (45 bs) .00 
BTQTEMF22 — 22 Sint romnirame (45 Ibs) 530.00 
STQTCRFMR Ho molherbond — culouis kr wo $345.00 

59" drives (45 
BTOTCMFMBS 6 sto, two Sa“ cutis (45 bs) $530.00 
STQTCMFMUIZ 1? siot, Iwo 57 cutouis (45 Bj 8560. 
STUTCMFODS 6 siot two 8" cutouls (48 ib) 8530.00 
ETOTCMFODS 5 sol two 8" cutouts (48 baj $565.00 
BTOTCMFOGI2 12 sint, two 9" cubouls (48 ibs) $625.00 


COMPUPRO 


NTUGTENCZODE 20 sio! desk (0p (Sh Fresght Colac 8695.00 
NTENTENLZORM 20 sio! desk fap (Sh Freight Collect; $795.00 


CVT 
POWER 
SUPPLY 
NEw, 


Ew: 

a 

NE Fe 12 Sil MICROFRAMES BV i 17A x T8V % PA 
For 2? si MICROFRAMES BV P 30A zETBV & 4A 


AC mput may range trom 70 - 140 WAC 


Power Supply Specticatenr: 


Part Na. Herlihy Fries 
EWELE IE 12 slot desh top (Sh WIL 25 ths) 9737.00 
STHELMESI2Z2 22 siot desk top (Sh WI, 44 at) 9. 


MTWOLAMIZ — 12 six rack maur (Sh Wi 328 bs) $878.08 
NTMULAMZ? — 22 sit jack mount (5h WL 46 bs) $1030.00 


12 SLOT MICROFRAME WITH 
CUTOUTS FOR THREE 5'^" DRIVES 


This MICROFRAME ts lot apphcalions whore space is a imitation The 

power Supply supports the 5-100 bus. and three floppy oc Winchesier disk 

drives. Each power supply output for the dimes ane SV @ 4A, and 12V 

S BA The 5-100 supply provides +3 B 15A and XE16V @ 2A 

qnum? $2 siti desk top (Sh Wt 41 ibs) PEDES 

BTWELAFIZ — 12 siol rack mount (Eh Wr 4G ibs) 8106108 
8" DISK DRIVE ENCLOSURE 


Tha power supply of fes enclogure has the canatiltty to diiva 4 hali- = 
oes patte ioni tim nti Re crga 2 
haff-height toppes and a Winchester nel Power 
Supply Qulpuls are --5V & 7A, -5V i ae AA ard +24 @ BA 


UURBLESES —— Desk top disk enctosuwe (45 bz) $510.08 
BTEMLDNENA — fack mount desk enciorwe (45 bs) $008.08 


| tt INBTRUMENTATIGON, INC. 


THIN 
THREE 
8” 

DRIVE 
CABINET 


| @ Buppons 3 hadi-hign B" desk dives @ SV & EA -5V Ẹ (LA 24V @ CA 
© Une AG power connector for ene hull sine drive © SV output over-vor- 
age erotecied a Goons disk emranmental moni is available (o 
morior amd alarm you to merma [em Machen dangerous levels 


Port Ne. GALE PRICE 
EMANET m 8375.00 
WITH DISK ENVIRONMENTAL MONITOR: 
OTUIMDETTTEM 5504 95 425.00 


DUAL QUME 8" FLOPPY DRIVE, 
CABINET, DMA $-100 
CONTROLLER, $1595.06 
AND CP/M? VA i 

From 


controls up 
F CPIM 22 w/BIDS written for y Ok 1 pe a 1 sut? 3.98 
BY PRIORITY ONE ELECTRONICS 3 Ctinctanchxles pove supply A ternal dara cabe | BETCPRAM 176.98 
* External data cable inc 1 P6c583808 19.77 


IEEE/696 S-100 - ULTRA LOW POWER! 


è Fully static design eleiminates timing problems SUPER SALE PR ICE: 
associated with Dynamic RAMs (<4 Watts) 
e Guaranteed! to work with any IEEE/696 S-100 
24 bt extoraed a | = 
e 24 bi extend addressing 
8 Bx 16 bit data NEW! EACH, WHEN YOU BUY 2 OR MORE 
~ Single 5V operation | 
è Assembled and Tested 1 5 95 OO 
BTBETI 88À S 3 Each 
128K RAM 21 12 MHz 
© iy ee design uses less power than dynamics SUPER SALE PRICE: 
{1.2A typical) 
e 724 bit ae addressing 
e B or 15 bit data 
e 16K window deselecl 
@ Switch selectable PHANTOM disable 
9 Fulty DMA compatible 
e Assembled and Tested 
BTGBTRAM?1 LIST PRICE $1295.00 


B 
EACH, WHEN YOU BUY 2 OR MORE 


$695.00... 


64K 10MHz LOW POWER $-100 IEEE/STATIC RAMS 
RAM 16 
BAK 8 BIT / 24 BIT ADDRESS G4K 8 or 32K 16 BIT / 24 BIT ADDRESS 
BT&BTRAMI7 — List Price $499 00 i MIB Lisi Price: $550.00 


$299.00 " $325.00 


«^ PRIORITY ELECTRONICS = 
Gla Deenng Ave. Chotswor th C4 oq 
„ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (2135702 4 du 


QNO & HANDLING of £9 CIO feu tg rst 3 tps. fus 7A lo Bact additonal pound Ortes ever 50 ibs senl fieighl collect Just sn cac Inckuue = phnet ambe Prices 
sutsec! to Chance wrthot notice We wal dg our bes a nantan pees Pingugh August. 1083. Many guantitiss are emilecd Sorry ng renchécks no (pads or eschang- 
es an paie nachanta Croct. Cad ragers wll ue charged appripieate eit Sabh ees tor pegad orders miy We are not «espenseplm fei tyoogrtmica ers 


Circla 322 on inquiry card. 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (Irvine) (714) 660-1411 


| ¥ 


sy T yig 


SIXTH ANNIVER. 


NOT JUST AN ORDINARY SALE! WE HAVE SLASHED PRICES TO THE BONE AS OUR WAY OF THANKING 
YOU, OUR VALUED CUSTOMERS FOR 6 YEARS OF LOYALTY. WE'VE CONTINUDUSLY GROWN AND EXPANDED BY 
OFFERING YOU THE BEST VALUE FOR YOUR MONEY WITH THE BEST AFTER-SALE SUPPORT 


- DUY DRIVE G CADINET DISK DRIVES 
RASA TOGETHER AND ssavE _ 1anoon 51a” nano oix 


DUAL 8" SIEMENS FDDI008 Heel m ncn $748.00 
SINGLE SIDED, DOUBLE DENSITY " PADI FTTMETRMZ 2 patie 12 Mbyte (Se WL 9 s) 2603.08 
SHUGART BOIR COMPATIBLE DUAL B" CABINET POWER SUPPLY  LuUL EMT AR IV LE Aa E 


AND INTERNAL POWER CABLES DUAL HARD DISK ENCLOSURE 
90 DA Y WARRANTY! ilnclude $30.00 tor shipprng) aTewesee? — For above Ges — Aum | 
TANDON 5'A4" 


ONCE AGAIN, YOU RECEIVE THE 
DENEFIT OF OUR UNEQUALLED 


GTTMÜTMIOS! !Siei4BT? $273.00 2 FOR $195.00 aach 
STINÜTMI!S02 2Skdec4g TP $200.00 2FOA $235.00 each 
Les iSided96 TP] $275.00 2F6R$250.00 each 
254ed981»| $390.00 2FOR$365.00 cach 

p. Weights on above tema 5 ibe sack 


MPI 5*4" FULL HEIGHT 


B ETAPEI | Sided 48 TP) $200.00 
NUM smm 2 Sites 48 TPI 8270.00 
E" | ETAPIS” 1| Sided 96 TPI 8275.00 | 
a mms? 2 Sided 96 TRI 8400.00 
“Replace wih an “MT tor Ke MPI styfe uot or Ph an "E" for Shuga &fylé 
terri (Etwppsng Weight 5 ix) 


MPI 5*4" HALF HEIGHT 
e Poslwe rescue Elle Conen ® Hwmged in im easy access BTMPHEE | Sided 46 TP (Sh. Wi 4 ke) $280.00 
© Pre Supply (Y 3A9 *24y © "m moet Fe OK) alumnum ee ane - T " s ; :" n 
| € Each cipul W redii, used © Modular powe connector. BINAE? 2 Sided 96 TP (Sh Wt 4 Bs! $355.00 
CALL f 10+ IF BOUGHT SEPARATELY: $890.00 SHUGART 8” FULL HEIGHT 
or ANNIVERSARY SALE PRICE: [TEE (UL a 7772 


GEM INQUIRIES INVITED 
(incase $7 00 per deve for 


BT$IEFDO1008 9 .00 


ORDER NOW A ND Si AV VE! HTPDBHISIE — jinctude $30.00 tor gM ooi 


HTNHiFDEDO? CABINET ONLY (Sn WL 3B i5] $295.00 


QUME 8” FULL HEIGHT 


ATQMEDTA 2 sided (18 lbs) 3480.00 | 
2 FOR $460.00 sa. 


MITSUDISHI 8" FULL HEIGHT 


MINITROREMIB 2 sided (13 ths | 8380.00 | 
BTCCS2422A S-100 Disk Controller wilh CP/M 2,2° 1 $335.00 ___ MPI 6" FULL HEIG 6" FULL HEIGHT | 
on « | 

BTSIEFODIOON Siemens Double Density 8^ drive 2 $350.00 STMPHIS — 1 sided (71 its) 8380.00 


&THIFDEDO2 Dual Horizonts! Cabinet ETAPAS — 2 sided (11 be) 8460.00 


with Power Supply MP! 8” DUAL HALF HEIGHT 
and Dala Cable : (SAME SIZE AS DNE FULL HEIGHT) 
1018.95 BTMPHMID 1 sided (22 x) 8780.00 
& A VE S 4 3. 9 5 IT STMM420 — 2 sted (22 wr) $870.00 
[ B | 


| TANDON 8" HALF HEIGHT 


JTTNDTMBAS) — ! oden i8 its) 


$396.00 
2 FOR $378.00 aa. 


BTTNOTEBAB? — 2 tuted (9 (fe) 


5975.00 


 $£3151 Mor = 


8495.00 
2 FOR 475.00 ea. 
MPI 8" HALF HEIGHT 
BUILIPEEFU TIT 8380.00 | 
STNPM2M 2 ded (91 Dei $460.00 | 


51/4" DRIVE CADINETS 


OTIMAICS Singe Sa“ Cabine (5 bs) $69.00 
BTJMN2CS — Duai 54" Cabnel (9 bs) 
BTJMEZCSC  JMRZUS w/mhernal data come 9 Ios) 


DUAL 8" HALF HEIGHT 
FLOPPY CADINET 


OUR FINEST DUAL 8" 
DISK DRIVE CABINE T! 


by 9 Jay @ 4A 5V ë JA 
-5y «p Bom 
MORROW D |: sss... m 
Chee WE) Cente Bons 4 
COMPLETE WITH 5-100 e Aj sults regulated TB 


BTHIOTLOUS Dua Tente Cabirit 4128]. $225 00 $185.00. 


FEATURES: 

€ Posin pressure Izce ax qling for reliable desk dive operate CONTROLLER, CP/M 2.2" 

° AC wut via 3 wire 7 loot miematonal cord/socket sel : / BUY THE CABINET G DRIVES AND $AVEI 
“at M With 2 Tandon Thinlines 

e 14 gauge main chases —— Uri Price Ow Price Dr rSSBHITRET Cabe! wi? TNUTMB4ET - | sided30 i» 88506 


BTHDEMPOS 20 Mhyle B 4413506 $3250.00 
(Singping Weghis UTG 3? ibs M26 1J boven! 6,26 5 45 ii each 


WYPDBHITNDZ. Caixnetr wi? TNDTMBAB? - 2 csidedi3 so. $1113.00 


With 2 MPI Slimliaes 


BTPOBILMPH Canet w2 MPISIM - I2. is | 928.00 


e (od mo Eli GAL-SY @ 1A/24V @ GA 
€ Couble-sded power board and supply 
TDI. SRRY —ÓF4e4 kiad 


Prita 
CTW MOEA 5h Wt 40 Ibs. $495 00 "ky 


ADD-ON DRIVES BYFÜBM(MPIT Cate! w/2 MPISZM = > "ded (30 Jus) $080.00 
Iw e ws power eed fo LL — or Winchester {Doos not include software and controller) Ü a : 
OTMICA BAASE (£ (5n wr 40 hs) $723.00 $825.00 BTRDSABMIO 1U Mite B" 327495 00 D 00 — DüriTLEPIKIT MP due ada 
od tor mounting kil 12 T ass | 
with Desk Enviconment Mormior NTMUSA! 4M? 25 Mbyl 14" $249400 $2675.0D IE y^ 113 HE bs "E 


rehabie operalian 
BTUIIDEROMEN (Sh Wi 401 —-- £58435 $385.00 


NN USOS 0 PICO IU en yid o b ie 


RETAIL STORE PHONE NUMDERS: (Chotsworth:) (219) ; 709- 5464 - CIRVINE: ) (714) 660-1411. 


h fnaim “4 


PRIORITY ONE IS NUMBER 1! 

OTHERS COME AND GO, WHILE WE HAVE BECOME THE LARGEST MAIL-ORDER DISTRIBUTOR IN THE MICRO- 

COMPUTER INDUSTRY. ORDER WITH CONFIDENCE. WHEN YOU HAVE A QUESTION, WE'LL BE HERE NEXT WEEK, NEXT 
MONTH AND NEXT YEAR! WE'RE NUMBER 1 AND STILL TRYING HARDER! 


APPLE Ii/ile DISK DRIVES | 2€ MULTICARD| MONITORS 


"FULLY APPLE i| COMPATIBLE MEMORY G I/O CARD COLOR MONITORS 


ADD-ON DRIVE 
STILI (Shipping West 6 bs) $2229. 00 
DISK DRIVE WITH CONTROLLER 


STHESII (Ehonng Wey 7 ts! $289.00 
BTWSAFAE Appiè li Ove Corte $79.00 


e BK RAM Ésrurutztie è fiii Toe Cinek - 
ta 256K Calendar with — 
| 6 MEGADYTE a Ore 85232 Serial Part Battery Backup ia TAXAN 
| DISK SUBSYSTEM e One Pargitei Pri Poi (Shaping Weg 11 Pert We, — Gancriptioa Usi Price — Oar Frica 


8705375685 List Price $595 00 
ANNIVERSARY SALE PRICE: 


ae 00 


BITARARB! 12^ med res ROB (28 ibs) £30900 $321.95 
BTIAXAGE) 12“ high res RGB (29 Ibs | sp3900 $400.47 
BTTANATU-03 Appie li RGB int w/cable (1 Ib.) $125.00 
| BTTAKA10-80 Apple He & Hi B0 col RGB iet (1 $53 $178.00 
BTTARIBNHMGN IEM PC" RGB Cable |1 Ib) $15.50 
BTTAXHGBAPD Apple ie A (I) RGB Cable d? &J $18.00 


== = = SANYO | 
= € | MvsnETHCTO:3 13" WTEC wsouni (95 esl $550.00 $340.00 
ETSUSEMMIIS — 13" RGB (35 ths) 573500 $494.00 
ail BTSYOATMESS — 25" RGE/NTSC 579500 $008.00 | 
Sicq) [ [25" Monir Sued kepi czfect) 


Slip praia Lipi LORFI NEP (qium (24 bs} S260 00 $i 58.00 


COEX 
La DOT P + : s.: - (mare meu ug: v Commu Aras 
—— MATRIX — | adn . T yn n DOtALERH 
= 84K $219 oo E aaan 
Ta e Runs at luh speed wiih rw ilar LS 
PRINTER no wait slates BTVIS857664 List Pnpe $373 00 M Toini : 
BTCORSRFT Parallel Inerface BO cos (21 ths) ia. € Parity can be disabled 
eren Arie, des al User's option punigi SERIES 10 PROGRAMMABLE C CALCULATORS 
= plam n ee ge — * E eet parity txt on 256K $489.00 Pari He. Description Price — Bur Prici 
= 7 Ig Part Ma. Description — — — — — ixi Pica — War Price 
JL " y 879150578256 (51 Price S789 00 BT HP-1tOC Scentihc s 7000 850.00 
SNR = BA e Fully expanded a {ull BT HP-11C Ah sclentitic $9000 875.00 
as a GEMINI 10 G 15. |^ timemus SAVE 8320.001 | Srieizcin mcs iue Pesoo 
en x -l a 
TREMIS 100 cps Parii tn 132 col (28 Rg} so |° One board Ills ene 576K SB4I9.00 | Bre tee AN so. vimos e 


BT MP-t8C Dipti & Compule scies 812000 8902.00 
{Enpo Vitiis o above caxicuators 3 ids asch 


BTÉEMEERIBT Sera! wilestace card lor 345.00 primary RAM address 


Ha and EMTS i1 Ih 


BT$56576578 Lisl Price $1299 00 


space aai SAVE S$450.00!! 


& Full Vista 120 Day 


Warranty HP-41C/CV HANDHELO COMPUTER SYSTEM 
Ave M * Avaliatiée wit 2500 & $76K boards ony (5h Wt Els] | ST RPMI — Handheld computer $19500 87 50.00 
AsICAt CEWDBAP DN | (PM es traderrarh of (niei Business Machan ET APIGE — Handheld computer 827500 8212.00 
WSR the memory 
QT MPOZIO‘A Card tender 519500 8159.00 
BTAMMGPIOOA 30 cos B col dot mat (1 thes) $229.00 ET KP82153A. Opoce! Wand 512500 8. 99.00 
| aT NPEZIBIA Casnatic drive 545000 8349.00 
Oo KID A T. A Bt WPEZIESA Thermal Printer $45000 834D.00 
BT RFEZTESA Video Inleviace $225.00 8178.00 
BTORMBATEZAY TRACTOR INCLUDED [25 fra) p ISihigpinq Weights on abe usme 5 Ibs. eoch) 
BTBKIDATEAT THACIOA INCLUDED (35 fos) i 
BTOKHMJATEEAP — DKIDATA SZA Parallel (25 bs) $480.00 © Inchides wenhyconwni rg) © - protect T jabs ENHANCEMENT MODULES: 
ETÜKIOATUZAS — OKIDATAU2A Serta) (26 (bx) $509.00 e 100% Surlace tasted e Lieta warrant O TE e UO NBC O0 3032 
BTBNIDATERAY — OKIDATAS2A Tractor (2 Ies) $ 79.86 - «oem MM y DIM 
ETOKIDATRIAP — OXIDATAO2A parallel (15 bs) $830.00 SINGLE SIDED Dowd LES dM IAS teens 
ETENIDATWIAS — DKIDATAO3A Sena) (35 ts) 1953.00 40 TRACKS — 1 BOX "m 
| noveen orto. S 25.00 | nimni cz mmy max — 3750 859.00 
MANNESMANN TALLY 2 pei ics NEN Loca 
| t o hems | © 
ORDERING INFORMATION - S 40. 00 
LETTER QUALITY DOT MATRIX PRINTER d A ma Sector HP-75C PORTABLE COMPUTER 
e 150 ops & Tractor and tienen ked Secta GTMPTEC — (E^ WLS) Usi Pree 3925008 708.00 
& 40 cos (Leti Qualitv) e BulerProof cant kame | PUNI 1B Sector can s 4 80. oO MT WATSC — (5h WES s). Ls! Pee 3925008 705.00 
€ Serial & Paraka interlace dame ACCESSORIES FOR HF-75C 
BTULTS240! Soft sector 40 track, 2 sided WB ee, 
e Double wide characters BTULTSP410 — 10 meriur, 40 Wack, 2 sided BT NPO0075-15814. VisiCalc* ROM Iv HP-75C 3185.0] 
NTTALNT)8CL — 1B) cps B col (2t tbs) —— ETULTST418 16 sector 40 track 2 sided ET MPOOOTS-15818 Tex! formatiar (a: HP-75C s 98.08 


OT HF008076-15018 Math Pac for HP-75C 


= i | mu 
QUME umer guau | $95.00 $60.00 $280.00 dac br em ne 
PRINTER 


(Shipping weights lor above emt | > each 
NTOMESIMS 45 cos Sonni 9 (45 ts) 


GrORETESS 55 cos Spring D 449 Ios) 
WIQMESII40 — AD cps Bpom 11 (45 15) 


ta —-— PRIORITYL ELECTRONICS 229 
NTQNESTIREFZ 05232 Module tor Spn ' E T] » E 

CTOMESTICENT  Cenironex parate kor Sprint 71 (2005) $ I.M Jit} Deena Ave. OR ih. Perieg] 

UMCEIEEAM IECUR Mice lr Sont U1 (A Bl ORDER TOLL FREE (800 423-5922 - CA, AK, 219) 709-5111 
WTORESITISNO— BM mode for Sprit it (3 Ys) . fermi US VISA Mf. DAC Liteck Money Order D 5 funds Only CA residents arid 62 Sales ,H il CALL PREPAID ORDER $15 00 inchafe MIMUMUM 
QTOMEBOT Br Directional Tracks (9 fos) . SHIPPING E HANDLING ol $3 OD fr the les] 2 iha pius A04 foreach additonal pound Cers over 50 Ibs sent freigh! collect Jacl in case please mclude pou! 


TORRT Wwe hastel (2 Is) § M. phone mamba Prices sutmuct (o change wiii police We veri do ow best In mamtain prices tough August E Credit Card orders ope be —— AH iate 
UTONECEI Cul Shan Feeder (20 m . Weight Sale prices for depant orders andy We es nol ceenonaible (or lypugtaphical mors Circle 322 on ingu 


- RETAIL STORE PHONE NUMDERS: CChatsworth: >) (213) 709-5464 - (IRVINE:) (714) 660-1411 


i d 


NOT JUST AN ORDINARY SALE! WE NAVE SLA SHED PRICES TO THE BONE AS DUR WAY OF THANKING 
| YOU, OUR VALUED CUSTOMERS FOR 6 YEARS OF LOYALTY. WE'VE CONTINUOUSLY GROWN AND EXPANDED BY 
OFFERING YOU THE BEST VALUE FOR YOUR MONEY WITH THE BEST AFTER-SALE SUPPORT 


"AUSLEMON" SOURS SURGES! — Bii: 


k 


VISUAL 50 


The LEMON, LIME, ORANGE, and PEACH are solid ` 
state and EMI-RFI noise filters designed to protect all b | | 
mini and micro computers, word processors, printers, AC SURGE PROTECTORS 


| Y i | GTUSLSGWW — Black & White 32". 563500 41 w) 8625.00 
disc drives, and other compuler-controlled equipment — fart No. Oascriptton Lm Prica Dur Price — sione Green Sereen 12” $770.00 (43 bal $655.00 


that is plugged into an AC power line. There may be E nultet wal ds üs 

nothing more terrifying than to lose all of your software deber d A: "m " qe r^ 50 fat 98 FEATURE COMPARISON CHART 

or data liles due to a high vollage spika or noise ioman — ^ wipower — Fratars PE Kozeta, AUBE ian TolePdpe 
adjacent elevator, air conditioner, or any other high eg eight Kos each 


powered equipment being operated in the nearby area | Tak Saa, s ^M. OC m» OD 
With a LEMON, LIME, ORANGE, or PEACH, youcanbe EMIRA FILTERED AC SURGEPROTECTOR gp E s M nó 


sure thal the FRUITS of your computer labor will be  BTEPODAANGE 6 outlet 4'2" cord $139.95 $104.95 a Ny -— - * a -= 
protected fram mos! voltage spikes and EMI-RFI wipower Switch Manu Se-üp Mode — YES as ne NO ae 


interlerences, BTEPOPEACH 6 outlet wall mount 59750$ 74.95 | YES 


SUPER DMM SALE! MODEMS : 
"= @itacn 


YES 
(385-| 7 ly EET 
4 AUTO RANGING P, RODOTICS 


3V» DIGIT LCD 


UE * Eig measurement functions 
= wih auio ranging @ Data hold 
-—^—-I sabe 9 Contioully Deeper 6 
=< Temperature nieasuremends ter- VISUAL 55 G 390 


cen HITVROSSO) e 5 Io 1% 

- — 10M itul pet- 

ance 9 250V evertoad projec- 

* * an non on 44 resistance iuncuans 
nas? e 1100 VDC o B50 VAC over 

Inad prokiition on voli scales 

Port Ma, Decerigtion (Sh Wt 2 Ws) List Price Our Price 


Part Ma. Descripilen Ust Price SALE PRICE 


BTUSRADIALESZA 1200 baud Aule Org//uiswer $599 00 
BTUFAPASSWORD 1260 baud Auto Orig/Answer $449.00 
BTUSATELPACR — Paexworü Comm Sottware 8" CP/M 

BSTWARTELPACSA. Password Comm 5oliwate SW" Appa 
BTHIRMLNISO0 Micro Link 300 Baud 417800 
UTUSRBALNEO UD Mico Unk 1200 Baud $443.00 


Same as above with additional insert/delele chatar bet, 12 uer pogram- 
mable function keys, seleciable scrolling region, pragrarrunable massage 
kaming cades, and Haseltine 1510 compabbillty 


OTVEISRER Green screen 12" (Sh WE 41 lbs $888.80 | 
STEELESORN Green 12" CAT (Sh WL 41 ixi $120000. £208.00 
8702193905408 Green 1a" CAT (Sh WE 41 de). $125000 1949.00 


BTOSRAUMKGOU Auko Link 300 Gaud $219.00 TELEVIDEO 
EIRITVRRGED irm DMM Mos AA GTUSRALANI200 Aulo Link 1200 Baud $499.00 
rant (Shepp Weights Of syn dens 4 Ios. each! 
STWITIRISIO 1% wath temo $1670 8160.00 SEE PAGE 30 OF THIS MONTH'S BYTE 


ETRITEZ03 Soll carrying case $15.00 FOR MORE INFORMATION 


D.C HAYES 


ETDEMOAQUP — 1200 Baud Smartmaten — $69500 $514.95 
Toco — 300 Baud Semarinodem $27300 $228.00 


Handheld DMM 25% Accuracy $14499 | sYFDCHO3EQP — Cheonograpo 324900 $199.00 
BTYLDBTIN — Handheld OMM 5/ Accuracy wawd — $158,098. | aTOCHSIDOP — WurüModem 100 $399.00 $349.00 
ETTLEEBTOS —— Handheld DMM 1% Accuracy gisan | MicroMadem I 537900 


WITLMGOZ4R —— Haodheld DMM 13% Accuracy Pk & Holt — $248.00 


(Branning Weights on above ems; 2 ibs. each) 
BA — 0A Tru AMS Bench OMM {6 tes) 6250.00 - MU E Baer aine 
BTFLUZCICAG!  FLUSGIQA wibatlery (G bs) $298.00 ATA ETPOETWESOAP wari, memory 


(A 285 00 Value) aive nems 3? its aa 


BTHLUSOI2A — Low Ohms Tro-RMS Bench (5 bs) 1390.00 — — 
WIFLUSOIZAU! — FLUGOIZA wibaltery (6 los] $378.00 | 1200 BAUD C n BRt-—-k o E ud d mua 
BTFLUSOEOA — 44 Dig DMM w/Frequency Countar(2 0s) $348.00 evi AX aI 
BYTFLUBOR?A 45 digi Handheld OMM [2 65) &z1809 | AUTO DIAL LIDERTY ELECTRONICS 
STfLUEQSOA — 45 gd Tn-RMS Bench OMM (5 ibs} — $388.00. | DIRECT CONNECT MODEMS WITH 16 NUMBER MEMORY 
BTFLUSOSDAD! — FLLIBOSOA w/batiery (6 Ibs) $439.00 | arsixRr0ZA 1200 BaudSlandAlne wel 349500 $475.08 | ETMMSO Freedom 50 (Gh. WI 30 Rs] $59900 $474.00 
WIPLUCUÉ" Soit carrymng case 1510.00 FC | ETMAPCZIZA — 120018M PC" modem (? (bs) $495 00 [as ADDS 
- BTRIAPCCONI IDM PC^ Modem Soltware (1 fo] i M 
KEITHLEY BTPOANIZIS® (BM Modern Z Soltware Tagethes (3 tus! $530.00 | 'TMePTEPR Viewnows 34+ (30 Qui 369500 $578.00 


SEE PAGE 445 OF THE JULY ISSUE OF BYTE 
FOR MORE INFORMATION 


MURA DIRECT CONNECT MODEM 


ETRTNI SO 35 digit 5% Accuracy handheld DMM — $129.00 
ETKTRI II 35 diit 25% Accuracy handed CMM — £134.08 


QUME 


STKTWITS 3.5 dya handheld OMM winana £129.00 
ALALLE} a5 eee DMM winama (lent) $198.00 
VYXTRYAEF 3,5 digi handheld OMM wfhenmmele [Far] ed S 79. 00 z 
ETKTHI 35 4Y digit hands DMM 0 á 300 BAND 
CShippin Wenns tor above Kms: 2 bs ean] 
gran 35 digiti bench LCD OMM ziu200 | MURA MMN-100 
ETKTHITE 45 digd bench LCD (MM $299.00 | e à 300 Baud 
iram 45 dign bench LED DMM $358.00 e RS232C iela 
BTNTWIBETSIO 55 dui bench DMM $878.00 || e Ful dupiex 
STKTNI811820 55 hoi tench true AMS $040.00 | e Carrier detect indicati 
[Shipping Weights lor above Hems B bs each] @ Bel 103 compatibie 
FETIH’ — Soh carrying case iftam 16 9 Low voltaga grentioz B0 Cookman Green (Sh Wt 30 s) E880.00 
BUY A SOFT CARRYING CASE FÜR 16. | onse cn t em" [amni ^ Soa e E oe i di ei Metal 
~ ATMUAMIIDA O - 100 baug medam (2 ms) $9995. $79,00 e ec di ae a 
With the purchase of any Fluke ar Ketitty Handheld OMA NTCNORS2328F R523? cabe Sings | "roue 22 tuntlien key, BU oof Green (30 Is E748 06 


BTQMEIQMAM — 22 iurciton key BD cnl Amps cut Ire 5785AN 


RETAIL STORE PHONE NUMDERS: ( Chatsworth:) (213) 709-5464 - (IRVINE:) (744) 660-4444 


b FPHIUHIIY ONE IS NUMBER 

PRIORITY ONE IS YOUR PROTOTYPING SUPER-MARKET 

Jadge PLUGBDARDS HV ROBINSON 
MUGEN. INC. 

GOLO/TIN 3 LEVEL WIRE WRAP SOCKETS 


GOLD PLATED CONTACTE BEW 
SELECTIVE PLATED 


R5292 and "D" SUD-MIMIATURE 
CONNECTORS 


: PIRS THAT WILL SATE 
"Fe Plug, Mak Type S=Socket, Femualb Tyne HAVING GOLD BAILY 
F iT 
i." — ME TEES 3 " qur rom 
Pn ds. Pies V8 1824 25538 248 i% (1140-4 PLATES 
5-100 PLUGDOARDS ETERUDERS 9 ge jw pas da rs uae | T. 
PART Bi. UESCNIPTIMN 14 — 54 ju | UCRMDEM — 9 $278 $240 FECT 3148 $175 (1.08 SAMARD ION HA 
| ETCRODAISP 15 $260 $230 $204 $1.08 $1.70 $1.95 PART WD. FINS PCEBE EACH 154 LETT] 
STPGHFIOO} 5-100 Bare Road $15.85 113.85 $11.95 | nhs allel 15 $340 $288 pnmum $2.30 $82.15 
| P 25 $215 $250 $2.25 $148 $1.50 $1.35 BIBNZIATWWO — 04 30 — 488 S S — d tid 
5-100 Vertical Busse; LS pS 7E 
ETFGNP1004 — 5-100 Pads Per Hole £23.85 £20.85 1.05 BTCNDDB25S 25 gare $3.50 $3,25 $108 $2.00 $2125 wie a H » = = f- —4 H 
ical a " ; | BTCNDDC3?S 37 2659 $548 $450 $439 $4.50 $1.76 STRNS2ZTWW fe 18 EA 115 LE Mo 88 
ETPENRTSQUI Appie tare board nes $15.05 $11. aTCNDDOSOPF 5p $8.55 $538 $475 $425 [3105 518 BTRNSZPATWW 24 17 i% 1.16 LO @ P 
STPORPSEÓT Appie horzanta) busses P22.93 $10.98 $185.98 | E'CuDDOSOUS So $7.05 $720 $550 $8.00 85.765 $5.56 STRNESTATEW 7B OSC Ma 185 115 
FIPEAFS0O4 Appii pada per hole mie dms (18 200 i18 «E80 14 |B 


i 


anm migrww 40 10 
vere "MINIMUM ORDEA $100 ine mem Fo iA i: 
UNIVERSAL PLUGDOAADS D" CONNECTOR HOODS p repa LR Ts 


45" 1 6.3" o 9.8" edge ennnactor gs indicated for 3", 4", 6" 3" ips 

Accommodsias 1^ IDC connectors at tog of board = ! ICU SERIES 

man r ene onient pu eee |O — p SOLDERTAIL 
i  " AT AN Lx | LOW PROFILE 


STEP. 45r” 22/44 156" pad per foe. BIEDS 213.50. $12.30 
ETPRRPAKE| 6 C96" 2244 155" Loch «IGS 3 885 $385 


D.I.P. SOCKETS 


Z gt. krr - Style A 2 pr Mart- Silo KR. 0 pe. Grey - Style 


| 
BTPR 8/4423 mm $14.95 11259 £12.08 Pia UE 7 | EE CUN NNUS NNI 
ETMISMÁAZA 457957 22/44 156" pao par hae. SISOS $1459. 21358. || Pari We fpe (8 1I 2598 249 — 899 10004 ae we rs 
SIPGMPSSI! TP 28/98 175 SMO duret! GILAS FIALAS p RRS | BTENODEE — 2A 3180 S128 $1.10 5.90 $.90 $ 36 Teena 4 x3 4 ow onu DON 
WT6eP5013 45"x6" 20/35 022 STO 2 hos SIRES 121450 $1459 || BICHODAUSC — (5A $1.50 $125 $1.10 51.28 $90 § .80 STMSISLP 26 25 73 o in s: B B 
pie rar | BTcNUPESM — 25A $1.50 $1.25 $110 $108 $80 $ 38 j mme 038 3 30 5 r 4 g p 
?B/95 129 STD pd/hoe SUNS $15.38. $1459. 4 grcwppESITZE 250 i175 $1.58 $1256 $1.28 $1.10 £.95 [ameme o 71 » 5 —H HH M a 
NIMMT d Sa" 38/7? V" barebant È LAE OES $735 | arCHDDESIZI2 25C $1.03 $148 $125 £1.15 $1.05 $ amarus 22 (9 3 a sn Ho 9 — UU 
qeearm T E caa ziaes Pa $3250 $1150 || sTCHOBCY/C — 37A $135 $1.58 £128 $170 $1.10 $ 95 ——À ^m ga HW MH N u 
n Duis QTCMDBOSOC — 50A $2.08 $1.75 $1.60 $139 $1.95 $108 NENP A (5 M 44 N oH N LH 


10 Ag 
set 2/Pr *"MINIMUM DADER $10} per ine item To rece quantay puc 
) &1 calum you must order EXACT enullicies of BTAHDARD PACKAGES 


CENTRONICS/EPSON PRINTER CONNECTORS 
WICNDS730388 Sour $3.00 $7.99 $800 $525 $4.50 EDGECARD cm 
TIDCST361M» (DC $2.95 $8200 $606 $700 $6.01 


EITEEPTITI! 4573 6" 35/72 1" heaton 21003 Jen § 685 
5x98" MTZ I" 20e cer $1446 $1.0 
pad vertc Duties 

45"496" 38/72 V" ond oer hae $19.99. 334.50 $12.50 


VECTOR IDM PC" PLUGBDOARDS 
&2" v 13325" FRA dolled 8 plated holes 31/52 contacis on | centers 


complets with can’ tae and manlng bracket ihal accepts "p" IDC INSULATION DISPLACEMENT | 
| D-SUDMINIATURE CONNECTORS wa. FAIRE 
DESERIPTHN 14 EM + | P= Pug Male Type — S=Socket Female Type — C= Cover Hood PANTS. PORE 15 — IGH IH IBNI nHn 
STVCTAS12 IGM J holes per pad wih $38.08. $95.18. $31.20 | STDtRENMP — 25 4m E Oe neri 
hong husses lisoidenmq ETOLSGISS — 25. EN 60 529 4m 1m oi me m as $3 209 Jr 
44 (6 fin dip Cápacity gTIDEREISC 25 1498 iM ILB 1% 1.4 STINCIECE 3/26 540 425 380 2,70 I3 


ETETAJ) IBM bare wad 84 th $98 324128 3421.54 
üm dips 
BTCTARTET (BM honronta husses Uv — $35.95. $33.28. £28.50 


PLEASE CALL FOR (DC "E" CONMECTONS AGT LISTED SrbtiADÉ 07/04 $00 540 A459 29) IN 


IDC SOCKET CONNECTORS | BTIDCADCE — 20:40 1o an E «m 1.44 


STIDCSOCE — 25/50 3.4 
wire wap 55 16 pin dip ——X 
capacity ae D) 2184-00 RIDDON CABLE 
\ 2 = y E = *" "m Ww 4» Ww & & nu CHIR Costo LABINATED CABLE FoR IRSULATION 
IDC — CONNECTORS ar oe T --- OISFLACERENT Z8 GCADEE, 7 ETRANO 
! 1; i We. af PRICE PEN SYON. 
|! 7477] jum. PM h mut P wmn | man —— cmesnüw oR me 
E Edidi z anacan (020. zm gmo Um m UM |E A vo MEM oe 
aTMCEHHNT (3/26 im 1.26 24 A 1.34 ETHIC” 16 558 i2. 


RIGHT ANGLE SOLDERTAIL GOLO HEADER mese ixa 4500 4: a zæ 22% | 


LLL Dri id a 20 1.00 20,08 


a STHECA0SNT 20/40 ‘a T. in ave 29 > 
1" Speci a; T PC Bowd A Mali e + Satin above BTIBESOINT 25/50 128 — a5 ue ! " an 
Pari ts. PINE 1S JM MEM 180-248 2G LAC PLUG CONNECTORS ESNE: M ILM 195,00 
BDBCRANIBÉT — 50 129 Iib (eS . S ~ ha |. v4 -r 
STIDCRAMZOST (20 10 (1.00 in — 39 65 rü ^" L--—"— "A QM — S 
ESnPCAMENHT 13275 £235 IN tB 13 IB . m i BEAT LAMAMMTER CARLE FRR WESULATION DISPLACEMENT 
ShCRANMIT 17:4 25 2M 255 1% 145 ZO age ? Brand 
NETIDCNAI4OST — 207/40 i» Hr a 2.0 84.70 1" Spaç «wg MAiA cae and «ates wifi Socket Conector above 7 h — PEKEMBINMM  — 
EDBCRANSONT 25/50 et 10/20 598 52 — 488 — 440 — 400 MAT IN. comte — 1 wn" 
| srucuzED 12/2) — 825 $85 500 45 — 440 ee "-— Á— 
] ETC 19 25 £5.00 
EDDCRAN)DWW Sio 2580 2. Uu uà dumm us ‘tan 7 h^ cee d ETHCIART* M 19 nA 
BDDCHARPUNW 10/20 4.00 35 R7 22W 199 — Tacs 2550 B30 UN 35 iN ee ie un an 
OTOCRANTOVRW 13/26 30 499 LW 29 (245 | 
FED. Huc x ci Lie Mag Do FOR PROTOTYPING S SUPPLIES NOT LISTED | nasser 25 pe T 
ETBCRAXAONW 2040 7.80 T mo 40 348 BTBCHST 25 Y p5. B0 
ETCRANSOWW 25/50 7.05 Sm 50 4M CALL FOR PROTOTYPING WHHCHET 3 8.30 125.0 
CALL FOR STRAIGHT HEADINE NOT LISTED SUPPLIES NOT LISTED mr, 2, um ua 


y TEXAS INSTRUMENTS 


16 PIN T TIN — 
SOLDERTAIL (e wi X 8.00 O3 Deenng Ave. Chatsworh (TA N 
SOCKETS ORDER TOLL FREE (800) 422-5922 - CA, AK, HI CALL (2129) 709-5111 
(Sh maet 60.00 Tens US VISA MC HAC Check Monty thom V S Funds Oniy CA reaidente add GWe Sates Tax. MINIMUM PREPAID ORDER $15 00 Inclksie MINIMUM 
SHIPPING & HANDLING 9682 00 for (be Mest J ibs pis AU tor each adowional pound. Orders peer 50 Phe sem frais collect wet on Glee puse fi Pa era 
pa $225 00 [ums anti Prices Sufgect (a change wla aaah View do oun pest 9 rige (ain pires Tem mih Ages) 10481 Cre Cad aides wall iei Fan jpeg ir e 
ISh Wh 15 maa J | m i Sae pics for perpa waders oniy Wa are nat eigari Tyr tinica eps Circle 322 on intquity card. 


RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - CIRVINE:) (714) 660-1411 


The APPLE PATCH 


FIX YOUR APPLE 
WITHOUT COSTLY 
A€PAIA BILLS 


the PATCH inctuden: 

- one of each of ihe IC chips found in the 
Appie II" and compatibles: 32 chips in- 
cluding the 6502 (excluding ROMs and 
character generator). These chips alone tx- 
ceed the cost of the ki. 

— Three transistors and a chip puller. 


~ Sixty page manual with full instructions for 
easy diagnosis znd repair. Writien by 
engineers who mainieia hundreds of Apples. 

^ Packaged in attractive binder with slipcover 


Even those with little or no electronic repair 
experience, can fix their Apple". Don't wait until 
your computer u down. 

Visa and Mantercharge accepted. With checks, 
Mlow iwo weeks for delivery. Please enclose 
$2.50 for shipping and handling. 


69.95 


* DEALERS: 
INQUIRIES INVITED 


avo, UT 
di 373-3513 


LIFETIME WARRANTY 
Floppy Disks 
DEALERS WELCOME 


SYSTEMS PRODUCT EXCHANGE 
5515 N.W. 74 Ave. e Miami, FL 33166 
(305) BB5-4774 e 1-B00-432-5115 FL 


Circle 498 on inquiry card. 


TURN YOUR 
EFFORTS INTO 
$$$ 


WANTED: SOFTWARE. Success- 
ful software company seeking addi- 
tional products to market. Must run 
on IBM mainframes or PCM's. Pre- 
fer programmer/operations produc- 


tivity aids. If you have written a pro- 
gram and yau need an international 
company to market il for you, send 
an abstract of the product to: 


J. Zipp 
Triangle Software 
4340 Stevens Creek Blvd. 
Sulte 108 
San Jose, CA 95129 
(408) 554-8121 


Circle 500 on Inquiry card. 


DATA SWITCH IN KIT FORM 


MODEL 1200 83-232 Bidirectional Data Switch 


with 3-2 Extensisa Cables in Kit Farm 
Modei 1200 gives tha terminal ar micrapro- 
censor users second interface for a Printer, Pitot- 
tar, Modam. Operates at any apead, requires no 
externa power, whito providing 2 RS-232 inter- 
faces from ihe terminal or microprocessor. Bur 
in dats cobles seve monay- The Kit consists of 
3-R§-Z32 Moles connectors with sli pins, 
switch, cable, pre-delllad Enclosure, all neces- 
sary hardware, and assambly instructions. 
To order: Spacity K1200 Kit... .,..,999.50 
Assembled & Tested: Specify 41200. $128.00 


CALL — Terminat Data Corp. 
11878 Coakley Circle, Rockville, MO (309) 861.7855 


Circle 498 on inquiry card. 


maxBll 


Floppy Disks 


BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program C.O.D 's accepted. 
TOLL FREE (800) 652-8168 
in California (213) 706-1626 


LI S. EXCHANGE 
EXCHANGE 5015 Kanan Rd 


Agoura Hilts, CA 91301 | 


Circle 404 on Inquiry card. 


Each selection has a commentary by | 


authorities on UNIX and C to help you 


| select the right publication fer you! 


NEW NEW NEW 


Responses from UNIX Commands, by 
Henry McGilton and Rachel! Morgan, 


explaining UN)X's cryptic massages to | 


its users! $25.00 plus $2.50 shipping 


and handling. 


QUANTITY DISCOUNTS 


AVAILABLE 
No Purchase Orders under $100. 


Write or call 
The UNIX Bookstore, 
International Technical Seminars, Int., 
520 Waller St., SF, CA 94117 
[415) 621-6415 


"Iniemational! Technical Seminars is nol | 


aasociated with Ball Laba 
"UNIX ja a Trademark of Bal] Laboratories 


Circle 501 on Inquiry card, 


LSI C Compiler 


for 8080/Z80 
L9 C compliers designed (or programs with 
à smi” memory and a shorter CPU lime. 
* The object code is compact and is taster than 
leading "C" compilers (Eralasihenes 13.44ec) 
$ lypedef, static, cast and ini#lalizers are avaiable 
* The compiler and the generated cide (un 
under CP/MIM but also can be bumt mro 
PROMS 


Rational BASIC 
a hasc interpretar far 280 CP M 
TEDDY 


a full screen eriti lor 8080 ZBO CP 'M 
CP kl te p fiddetteark ut Digptal Bev h 


lor pamphlet wrile: 
| FĀ. Bo: $08 STA. CRUZ 


CA. LISA 925052 
fiw lunha miima conari. 


LSI JAPAN CO., LTD. 


LHA VOR SAIL rA A ) TOUCH (081. PHCRSD (3009-2427 


Circle 487 on Inquiry card. 


Apple liio) Slim Disk Drive. ,...... . 

Amber 12" Monitar 

Apple ik 

Compatible Computer with 64k, 

Disk Drive, Controler, and 

Monilar. .. 2. cenccecoseuse atperor 8970.00 


PRINTERS 
OX see Sa 


Garini 10 120 cps, BO Column...5299.00 
15 100 cps,132 Column 5490.00 


MACROTRON «avum, wc 


BUY Enim Rond ^ o Lm. Sm E020 
Totes Lir ft Ea 


Vie Popes Pape me eme Dp diet md Gee 
bann Comis n8 d38E COD CL 


Circle 488 on Inquiry card. 


MODEMS 
IBM-PC 


Rixon PC 212A 


, Plugs Into IBM PC card slol 
and 1200 Ops. asynchronous 
*FulliHal! duplex 
*Automatic dialer, tona or mjia: mu» uuto — 
*Battery protected memory for numba 
storage 


PC 212A Sollware $ 49,00 


* Interfaces PC 232A MODEM 10 PC 

*Meanu driven 

*Siores telaphona numbers, log-on 
proceduras 


APPLE H, APPLE H PLUS, FRANKLIN, 
BELL AND HOWELL 
Multi-Tech MODEM Il $165.00 


"Plugs [nta VO sioi 
"300 bps asynchronous, lull/hait duplex 
* Automatic dialer 
"Menu driven &oftwarn 
Pannsylvania residents add 6% sales 13x. 
BO-day raturn-to-factory warranty, 
10-45 delivery, Shippad U.P. 65. 
Check, money ordar COD to 


James Fox Asso 2/5/399.329] 


Bos HE R D. di? 
vrenn , PA T8940 


MICROPROCESSOR 
COMPATIBLE á dne 


EGULATOR 
3.95. MTHS Snu, TI PART HUA7BMOSC 
" . es. STANDARD TO-220 CASE 
32.768KHZ XTAL ,95 5 VOLT AT SOOMA CAN BE 


y s OTHER CRYSTALS US APPLICATIONS (CA Residents) 


5.0688MHZ 4 
18.432M HZ à 29 100/.25 EA. 


77 MEME JDR MICRODEVICES fae 
IDE-34 IDC EDGE-CARD 1.05 Z80A-CPU ‘ 


ICC-14 DIP "HEADER" 49 ZBOA-CTC 


PS Pe EDGE CARD ri I$ PROUD TO INTRODUCE 2a ti 


Au +4 — iiem ZMÁ-5IQ/1 


PC-M 149 280A-DART 
DBZSPCS VERTICAL in ELECTRONIC ENTERPRISE cans 16-817 SMHZ 


ies 68AO00 CPU 1.35MH2 


,DMMssron AS AN AUTHORIZED DISTRIBUTOR — BEART Pia IM 
Oa oras SERVING THE MIDWEST WITH HIGH abandon 
QUALITY JDR MERCHANDISE — 
CALL OR STOP BY 
MEMORY 


CERAMIC 
MONOLITHIC CAPS a A 
AT THE PRICE A NE 
OF DISCI 
AUEMOND. -— a ELECTRONIC ENTERPRISES 
734 Phillips Avenue PECIAL 
"» Toledo, Ohio 43612 1TM$48080/2107 

JUMBO YELLOW t00/12.00 (4 I 9J 4 76-672 7 "e M .69 


JUMBO GREEN 100/12.00 | 
5082-7780 19/ 7.95 YOUR CHOICE 


Qm. MIA 
- EET IHA 


SPECIAL THANKS — 
TO MATT FOR HIS , Gur 
RECENT SOFTWARE LIREAR L.C.'8 UHR CONTROLLERS EXPANDED 
DEVELOPMENTS LM1310 ! un : Retall Store 
WHICH WILL ENABLE Cia H | CRT CONTROLLERS NEW SATURDAY 
JOR TO BETTER SERVE po CRTS027 9.35 HOURS 10-3 
HARD TO RAD BLACK CATSD37 5.95 
OUR CUSTOMERS CORGUCT IVE FOAM „Daam CONTROLLERS | 


14” 4 26° SHEET 1200 
12" E 13" SHEET 5.00 


VISIT OUR RETAIL STORE 
HOURS: M-W-F,9-5 T-Th.,9-9 Sat. 11-3 


= @ 
JD L Microdevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 for UPS Ground or $3 for UPS Bios 


1224 S. Bascom Ave. * San Jose, CA 95128 Fuel E ig ird mars alise nari qr iml, 
(408) 995-5430 * Telex 171-110 Ton. ows Catonis residenis add bs Bele, Tax. Wa Ar i Wer 


night SS subalitule manufacturer. Mot responsible for typagraphical 
errors. Prices are subject lo change withoul nolice. We will malch o 


4 1983 JOR MICRODEVICES. INC 


Cireta 220 on inquiry card. BYTE August 1903 567 


54K DYNAMIC 
200 NS 


| f 2KX8 staric SA 
TMM2016 sss 


4164 


$595 


2101 
5101 
2102-1 
2102L-4 
2102L-2 
2111 
2112 
2114 
1114-23 
2114L-4 
2114L-3 
21134L-2 
27147 


TMBA044-4 
T49$4044-3 
TMS4044-2 


MK4118 


STATIC RAMS 


256 k 4 (450na) 

255 r4 (450na) (cmos) 
1024 x 1 (450nsj 
1024 e 1 (45001) (LP) 
4024 x 1 (250ns) (LP) 

256 g 4 (450ns) 

256 x 4 [450ns) 
1024 x å (450ns) 
1024 a 4 (25Una) 

1024 4 4 (45005) (LP) 
1024 x à (300ns) (LP) 
1024 u 4 (200ns) (LP) 
409b x *  (55na) 
4095 x 1 (4S0ns) 
4096 z 3 (300ns) 
4096 x 1 (200na) 
1024 z B (250na) 


TMM2015-200 2048 c 8 (200ns) 
TMM2016-150 2048 2 8 [150ns) 
TMM2015-100 2048 13 [YOUns) 


HM6 196-4 
HM&116«3 
HM6116-2 
HMÁSTITBLP-4 
HMB11SLP-3 
HMB115LP-2 


2-860132 


LP * Low Power 


204B s 8 1200ns) (cmos) 
2046 x 8 (150ns) (cman) 
2048 x 8 (120ns) (cmos) 
2048 48 (200na} (cmos LP) 
2048 x È [150ns) (cmos)[L P) 
2048 g E (120na) [emos NLP) 
4096 x A (300ns) (Ostal) 


Gstal Gunazi:Siali 


DYNAMIC RAMS 


TMB4027 


UPD411 
MM5240 
MkKe410N 
MMS294 
41T6-300 
4116-250 
4148-200 
a716-140 
A11$-120 
2118 
4164-700 
4184-150 


MCUB?04 


27128 


4098 s 1 
4098 x 1 
4088 a 1 
8192 4 1 
8152 4 1 
18384 a 1 
16384 1 1 
18384 2 1 
15384 c 1. (190/04) 
16384 4 1. (120m) 
16384 x 1 Foe (he 
6553651 (300ns) (Sr 
585386 »1 {140n8) (5v) 


SV single 5 «olt supply 


(25ü0ns) 
(300ns) 
(300ns) 
(200ns) 
(250n3) 
(300na) 
i250na) 
(200n1) 


25858 (11m) 
1024 2 3 (450na) 
1024 4 8 (460ns) [5v) 
AMG à 8$ (450ns) (5v) 
2048 n 8 (180r) (5v 
2048 x 8 [450n9] [5v 
2048 «8 (450ns) 
4095 x & (450na) (5v) 
A098 a B. (489ns) (Sv) 
4095 x B (250na) (5v) 
4096 28 (200ns) (5v) 
$2192» B8. (4S0n1) (5v) 
8192 2 8. (250n1) (5v) 
8192758 (200ns) (5v 
819238 (450ns) Se 
819228 (45Una) (5¥}H24 pin) 
1538428 Ca 


5v Singita 5 Voli Bupply 


E 


EPROM ERASERS 


PE-14 
PE-14T x 
PE-24T 
PL-265T 
PR-125T 
PR-320 


intensity 
tuw Cm) 


5,200 
5,200 
X 6,700 
X 6,700 
X 15,000 
X 15,000 


Capacil 
Timer ia j 
6 


83.00 
119.00 
175.00 
255.00 
349.00 
595.00 


,ZB571 


2.5 Mhz 
Zi0-CPU 
240-CTC 
£40-DAAT 
Z930-DMA 
Zz80-PIO 
286-510/0 
Z,0-5i0:/1 
ZR0-8i0/2 —— 16,05 
280-810/9 15,45 


4.0 Mhz 


za0a-CPU 
230À-CTC 
Z80A-DART 
ZB0A-DMA 
ZBOA-PIO 
ZIEGA-BIO/Ó 
Z80A-sIQ/1 
ZBOA-SIOQ/2 — 165,95 
ZHOA-SIO/G 16.95 


6.0 Mhz 


ZRüÜB-CPU 11.98 
2808-CTC 13.95 
ZBDB-PiO 11.84 
ZB0B-DART 1995 


ZILOG 


26132 


1.95 
4,49 
10 95 
14.95 
4,49 
15,95 
16.85 


4.95 
4,35 
11.85 
16.85 
4.95 
16.86 
18.55 


34,95 
32.95 


CRYSTALS 
153 


49.95 
38.85 
49.05 


KEYBOARD 
CHIPS 
AYS-2376 11.95 
AY5-3600 11.95 
AY5-3500 PRO 11.95 


UET 


TTTTTIT 


8172 
ez7s 
8278 
2173-5 
8282 
gn 
A284 
i226 
8287 
57s 
a289 


CONNECTORS 
R5232 MALE — 2.80 
R$232 FEMALE 2.25 
R$212HOOD 125 
$-100 ST 3.95 


AY3-1014 

AYS-1013 

AY3-1015 

PT1472 

TRi&02 

2350 

2651 

yMaeott 

IM6402 

IM5403 

IMSa250 

GENERATORS 
BIT-RATE 

MCI4411 11.95 

BR1841 11.05 

4702 12,95 

COMS018 — 15.95 

coma 10,95 

MM5107 10.95 
FUNCTION 


74L800 
74L $01 
TÀLS0R 
7T4LB03 
741.504 
741805 
74t 20a 
741509 
74L810 
Tal Sti 
7AL5 12 
74L813 
TALES 14 
74LS15 
TAL 820 
74L821 
741822 
TALSE 
TALSZT 
74,828 
TALSJO 
74L332 
74LS33 
74L83T 
TALBAB 
74.340 
T4L842 
TAL S47 
TALEAN 
741549 
74ALB51 
744554 
74L855 
T4L863 
74.571 
T4LETA 
7T4LST5 
74L575 
TALETS 
74L 593 
74L885 
TALBAÉ 
74.500 
TALB91 
T4L8932 
T4L593 
T4L5495 
T4L 596 
745107 
TALB woe 
74,8112 
745113 
T4L.5114 
TALA122z 
,TALS121 
TÀLS124 
TAL S125 
TALS126 
TJL8133 
74LE133 
74,8136 
74L9137 
TALH 
T4L8138 
7T4L8145 
TALS147 
TALS148 
74L5151 
TÀLS153 
7T4LBS164 
74LS155 
TALE155 
TALB157 
74L5158 
T4L5166 
TALBTÉ? 
TALBS182 
T4L5163 
TALS 154 
TALE185 
TALS188 
TALS 188 
TALB1b59 
74,8170 


TAL 


shibabukBE 


Lu 


HLEELEÉLI- 


S00 


T4L81?3 
74.5174 
74LS175 
TAL8S181 
T4LS 189 
74,8190 
TAL 5181 
7418102 
74LS103 
741.5194 
TALS195 
TÀLS188 
74.8197 
74,5221 
TáL S240 
74,8241 
TÀL S242 
74.5241 
74,5244 
74.8745 
74.5247 
74,8248 
7415249 
74L 8251 
TAL S253 
TALS285? 
TAL8254 
TALB258 
TAL 5280 
74,8288 
74L8273 
TALS275 
74L8278 
TAL5280 
74L8793 
7T4L 8280 
7415293 
T4L 5295 
TAL 3298 
7T4L 5299 
TAL E323 
TAL 5324 
74,9352 
78,5353 
74.5353 
TAL 5384 
TAL S385 
74L 8304 
TALE3S? 
TALESBA 
7TAL5373 
7T4L 5374 
74L5377 
TAL 5378 
T4L5379 
74.8385 
74L 306 
T4L5390 
74,5393 
TALS8385 
74L5399 
T4AL54A24 
TALS447 
74L 8480 
T4AL$S524 
TALESO 
T4L3445 
TALSAEB 
74.8668 
TALSA7D 
Tal Gera 
74L3482 
74.8683 


VISIT OUR RETAIL STORE 
HOURS: M-W-F,9-5  T-Th., 9-9 Sal, 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue 
Label Air. (ams over 5 pounds require additional shipping charges 
Foreign orders, include sufficient amount for shipping. There is a 310 
minimum order, Bay Ares and Los Angeles Counties add iy Sales 
Tax. Other California residents add 6% Sales Tax. We roaerve ine 
right lo subatifule manufacturer. Not responsible for typographical 
errors. Prices are subject lo change withoul notice. We will maich or 
beat any competilor's price provided II le nat below our coat. 


JDR Microdevices 


1224 S. Bascom Ave. * San Jose, CA 95128 
(408) 995-5430 © Telex 171-110 


. 1883 JOM MICROOEVICES, INC 


568 BYTE Augue 1993 Circle 221 on Inquiry card. 


2114 ..... 8/5995 


LINEAR 


L M30! 
LM301H 
LM30T 
LM308 
LM308H 
LM3Q8H 
| LM309K 
LM319 
LM311 
LM311H 
LM312H 
LM317K 
LM317T 
LM318 
LM318H 
LM319H 
LM319 
LM320 (see 7900) 
LM322 1.65 
LM323K 4 95 
LM3124 58 
LM329 -55 
LM311 395 
| LM334 1.19 
LM335 1.40 
LM336 1.73 
LM3137K 3.95 
LM)337T 1,85 
LMJ36K 6.95 
LM339 B9 


LM340 (seo 7800) 
LM348 
LM35G0K 
LM350T 
LM358 
LM359 
LM378 
LM377 
LM378 
LM3TS 
LM3BO 
LM3BON-8 
LM381 
LM363 
LM363 
LM364 
LM386 
LM387 
LM388 
LM390 
LM392 
LM394H 
LM399H 
NE$31 
NESSA 
NES56 
NES558 
NESB1 
NES54 
LM565 


- 


- um af 
A Š " . + k a F . 
S8520555589055 
eiu E p] 


in a 


LM565 
LM567 
NES7O 
NES?1 
NE5922 
LMTO8 
LM?10 
LM?11 
LM7373 
LM?23H 
LM?73 
LM?41 


LM741N-14 . 


LM741H 
LM747 
LM748 
LM1014 
LM1303 
LM1310 
MC1330 
MC 1349 
MC1350 
MC1358 
MC1372 
LMt 
LM1458 
LM1488 
LM1439 
LM1486 
LM1558H 


2114 ~ 8/5109 


LM1800 
LM1812 
LM1830 
LM18?7 1! 
LM1572 
LM187?7 
LM1BBg 
LM1896 
ULN2001 
LM2877 
LM2878 
LM2900 
LM2901 
LM3900 
LM3905 
LM3)909 
LM3911 
tL M3014 
LM3915 
LM3816 
MC4024 
MCA044 
RC4136 
RC4151 
LM4250 
Lw4500 
RC455ü 
LM13080 
LM13600 
LM13700 


CA 3023 
CA 3039 
CA 3046 
CA 3059 
CA 3060 
CA 3065 
CA, 3080 
CA 308! 


CA 31160 


RCA 


2.75 CA 3082 
129 CA 3083 
1.25 CA 30B8 
2.90 CA 3089 
2.90 CA 3096 
3.75 CA 3130 
1.10 CA 3140 
1.65 CA 3148 
1.19 


TI 


4.20 
1.65 
3.25 
1.49 
1.95 
1.95 
1.95 
1.25 
1.25 


?5365 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
754933 


75494 89 


BI FET 
7g TLOB4 
1.19 LF347 
2.149 LF351 
Ta LF3$3 
t.19 LF385 
1.18 LF358 


H = TO-5 CAN LF357 1.40 


74S00 


748163 
745158 
748169 


TO-220 K T0- 


VOLTAGE 
REGULATORS 


720$T 


aTas 
aT20 
87683 
aTe6 


74300 
74802 - 
74503 35 


T4AC107 


T805T 7T4C150 


CIRCUITS 
MM5114 
MM5169 
MM$375 
MMSE1G7 
MM58174 
MSMS812 


74504 AS 


74805 
74800 
74809 
74510 
74311 
74818 
7éS20 
74522 
74830 
74832 
74837 
74533 
74840 
74551 
74564 
74863 
74874 
74885 
74586 
748112 
748113 
748114 
745124 
748132 
745133 
785134 
748135 
785138 
?48139 
748140 
748151 
748153 
743157 
7481558 
748181 
7481802 


YBBR 


PETETA 


H 


ETILE 


"TI 


id =ó ot 


TEF 


INTERSIL 


ICLT106 
ICL7107 
ICL7560 
1CL8034 
iCM?207A 
ICM?208 


ci 


Ss 


J38 
As 
a 
35 
35 
Aü 
D 
5 
- 
A 
40 
40 


9.85 
12.95 
2.85 
3.96 
5,59 
15.95 


748174 
748175 
745181 
748182 
748198 
748189 
T48194 
748185 
745196 
748197 
748201 
745225 
748240 
T48241 
748244 
748251 

748253 
748257 
745256 
749260 
748274 
749275 
749280 
748287 
1492865 
748289 
748301 
745373 
748374 
745381 

7458387 
743412 
748471 

748472 
TASA? 
748482 
748570 
748871 


ORDER TOLL FREE 


ALL MERCHANDISE 
100% GUARANTEED 


Circle 221 on tnquiry card, 


aTa? 


7TaMOSC 


+ 
48 


aroa 
DMB131 


7808T 
T812T 
T815T 
7824T 


?805K 
7812K 
7815K 
7624K 


78L05 
70L12 
78L15 


7T8HO0SK 
78H12K 


2513-002LOW 9.95 


IF YOU CAM FIND A PRICE LOWER ELSEWHERE, 
LET US KNOW AND WE WILL MEET OR BEAT THEIR 


C. T = 10-220 
= TO-82 


PR (SEE TERMS BELOW) 


« Computer managed inventory — virtually 


no back orders! 
+ Very competitive prices! 
« Friendly statt! 


» Fast Service — most orders shipped within 


24 hours! 


ADC0800 
ADCOBUO4 
ADCOB809 
AQCOBS17 
DACOBDO 


7908T 
7912T 
7915T 
7924T 


7805K 
7912K 
7915K 
7924K 


79L05 
7T9L12 
?9L15 


LM323K 
UA785S40 


K + TO-3 


DATA ACQUISITION 


15.55 
3.49 
4.45 
9.95 
4.95 


DACObDDS 
DAC1020 
DAC1022 
MC1408L6 
MC1408L8 


740151 

TAC154 

TAC 1$7 
74C 160 
74C 161 

74C 182 

racié3 

TAC16A 

740185 
TAC173 
T4C174 
74C175 
?4C192 
7TAC193 
74C195 
TAC2DO 
74C221 

74C373 
74C374 
74c90! 
740902 
74C903 
racios 
74C G 
74C907 
'4C9D8 
78C 909 
74C910 
740971 
740912 
74C914 
740915 
74C918 
74920 
?*4C921 
740922 
TaCc923 
74C 925 
74C926 
74C928 
740929 


“SOUND CHIPS i 


800-538-5000 800-662-6279 


(CALIFORNIA RESIDENTS) 


VISA 


« 1983 JOR MICRODEVICES, INC. 


CALL US FOR VOLUME QUOTES 


BYTE Augun 1983. 569 


27 3 2 32K EPROM J 
EQUIVALENT PART NUMBERS 
Function TI SIG MIMI Herria 6V 
32x8 OC JESANJO 82523 6330-1 7602 
?58x4 TS 24510 — 825129 8301-1 7511 
32x8 TC 185020 825123 6231-1 7603 
25614 OC  245A10 825126 6300-1 7610 
25648 T8 — 23L22 6308-1 
512r8 TS — 28542 — 828147 6349-1 7649 
Sizes OC 285A412 825146 6348 7658 
$1218 TS 28545 — B2S14T 6341 — T7841 
51238 TS  285A45 825140 6340 7640 
1Kx8 TS 26906 
512x4 OC 27812 
512«4 TS 27813 
1ke4 OC — 249A41 
a4 TS — 24941 


kx8 OC — 28S ABG 
1ka8 7S 28LB86 


2/64 64K EPROM $995 


CAPACITORS 
TANTALUM 


10v WY 20V 265v 35V 50V 


743476 
745570 
748571 
748572 
745573 
| 875130 
376161 
675164 
67S 185 
878150 
H7$191 


825130 6305 7620 
825131 6106-1 7521 
825136 6352-1 7642 
828137 6353-1 7643 i 
823160 6380-1 7680 : »lut-mono SOV .10 
335181 5381-3 7661 "m 
Z2ka4 QC 245441 825104 T6B4 
2ka4 TS 24581 625185 7685 — audam! — 
2h24 OC  285A166 825190 76160 RADIAL AXIAL 
24x8 TS 285166 825191 76151 é , 5S  .90 100 e" — Tul c 
' 1 


WE RESERVE THE RIGHT TO ~ = - 
SUBSTITUTE MANUFACTURER 


MONOLITHIC 


.4Tul-mone 50V 


10 50V 18V 
4T 35V SOV 
100 16V L 15V 


ORDER 800-538-5000 3311 
TOLL FREE 800-662-6279 = 


be} 


GRADE t&v 


16v 
[CALIFORNIA RESIDENTS) h -n Ei i ei wv 


Te SOCKETS LED LAMPS 


1-99 100-up 


OPTO-ISOLATORS | 
FEDERAL EXPRESS 
SERVICES AVAILABLE 


TRANSISTORS 


2H981& 50 
MP5318 25 
2M2102 Ti 
2NH2218 


BYPASS CAPS 
01 UF DISC 100/6.00 
4 UF DISC 100/8.00 
.$ UF MONOLITHIC 100/15.00 


DIODES 


5.3 volt zener 

12.0 voll zener 
(1N914) swliching 
400P1V rectifier 
200PIV 13,5amp bridge 
400PIV 1.5amp bridge 


LED DISPLAYS 


Dip-Bridge 


MUFFIN FANS 
NEW UN-USED 
4.68" Square 
3.125" Square 


HEAT SINKS 


TO-3 style 

TO-220 style 
SWITCHES 

SPOT minl-taggle 


DPDT mini-tagple 
SPST minl-pushbutton 


JDR Microdevices 


1224 S. Bascom Avenue 
san Jose, CA 95128 
800-538-5000 e 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


WW = WIREWRAP 
16 pin ZIF 575 call 
24 pin ZIF 9.95 cal 
28 pin ZIF 10.55 
| ZIF = TEXTOOL 
(Zero Insertion Forca) 


SWITCHES 


4 POSITION 
5 POSITION 
& POSITION 
7 POSITION 
8 POSITION 


VISIT OUR 
RETAIL STORE 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


HP 5082-7780 


FND-357 (359) 
FND-500 (503) 
FND-Sn7 (510) 


RESISTORS 
va WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE 026 | 
100 PCS. SAME VALUE 02 
1000 PCS. SAME VALUE s 


— NEW HOURS — 
M-W-F, 9-5 
T-Th. 9-9 Sat. 11-3 


TERMS For y ippingonclude $2 lor UPS Ground or $33or UPS Hiir 
kate An tems over 5 pounda tequir addition Supping chargea 
Foreign crdera include sulficient amountiornstuppng Theresa tin 
minimum order Bay Area and Los Angels Counbes add 64% Sales 
Tas Ones Cattorna tresidenis add é Sales Tax We reserve ibe 
riQhi io substtule manulaciurer Nol reyponsible lor typographical 
errors Prici s pit subject to change wihouwlnphce We will malch or 


he sl any compelHors price provided hia not below our Cati 


196] JOR MICROGEVICES. INC 


570 BYTE August 1983 


Gircig 222 on Inquiry card. 


2716 4.339. — 2732 5» 9095... 


MICROCOMPUTER ^ 
HARDWARE HANDBOOK SS SANES g" DRIVE SA LE 
FROM ELCOMP — $14.95 | 


1M100-1 s. ron ism ss‘on 229.00 
Over 800 pages of manula P 
sheets on most commonly used ICs. [A TM100-2 s « (Fon ma os/0o 295.00 
vire c SHUGART Fr 1 06-8 $1 2 
e TTL — 74/74LS and 74F SA 400L s. (4 rRAc«; seno 199.95 
* CMOS | SA 400 sis rack) ss00 189.95 SHUGART 801 EQUIVALENT 


* Volt H lal 
Pai = HI. iii BGs PERTEC SS/DD 10 FOR $175 EA. 
€ CPU's — 6800, 5500, 280, 8080. FD-200 s; ss;ob 179.95 


6085, 8086/8 FD- et | | 
* MPU support & interlace — T oe MPI um FD 200-8 $ 239 
SEU. 5500, 280, 8200, ote MP-52 s. Fonem osoo 295.00 SH UGART 851 EQUIVALENT 


NOTE: Please include sulficient amount 


BEST SELLING pa iat Shining on above Hams. | DS/DD 10 FOR $220 EA. 
BOOKS 
E MEANS CABINETS FOR 54" DISK DRIVES | — EDGE-CARD 


| Apple (| User's Guide 


GAT Controls Handbook... 0.95 CABINET #1 £29.95 CABINET #2 £79.00 TU ordre 
Programming * DIMENSIONS 85$ x 5'% x 3494s"  * COMPLETE WITH POWER | - 

CBASIC User Guide | * COLOR MATCHES APPLE SUPPLY, SWITCH, LINE 

Your First Computar * FITSSTANDARDSW"DRIVES, CORD, FUSE & STANDARD 

Tha CP/M Handbook INCL. SHUGART POWER CONNECTOR 

TVTABUA Tanatiook Pore | * INCLUDES MOUNTING * DIMENSIONS: 11% x 5% x 315." 
Technique -.. eee eere 17.96 HARDWARE AND FEET * *5V @ 1 AMP, +12V @ 1.5 AMP 


* FITS STANDARD S$" DRIVES | 
NOTE: Plea u n " * PLEASE SPECIFY Tos +orCard 
TRANSFORMERS fM secs 88 Àà  —— GRAY OR TAN | E 


FRAME STYLE 


12.,5VAC CT 


282VAC CT SOCKETS DIF PLUGS (JDC) 
PLUG CASE STYLE | ORDERBY | AUGATu-ST | CCxx — | — (DP — | ME. MANUFACTURED BY CONVER | 


oh = HIGH RELIABILITY) COMPONENT RIBBON | MODEL2 +3955 
DESCRIPTION | TOOLED ST ic CABLE MOUNTED ON PC BOARD 
8t +5 VOLT 4 AMP 


14 


INA ia m +12 VOLT 1 AMP 
1NAC = sal 18 NOTE: Please tnclude sullicien! amount lor 
en í ; shipping on sdove Heme, 
DC ADAPATER 2d 
8, 9. 12 VOC selectable with universal ga 


e tas za | a CENTRONICS 
NOTE: Please Include sufficieni smownt tor ; | IDCEN36 Ribbon Cable 36 Fin Male 8.95 


ahipping an above items. For order instructions see “IDC Connectors" below. CEN36 SolderCup 36 Pin Male 7.95 


D-SUBMINIATURE 


RIGHT ANGLE IDG 
SINGLE COLOR | COLOR CODED DESCRIPTION |_SCLOER CUP PC SOLDER | RIBBON CABLE HOODS 
comam T po 1r ag MALE [FEMALE| MALE [FEMALE] MALE [FEMALE] BLACK | GREY | 


50 
58 
&5 
T5 
T 
88 
2 
aa 


=l «ok 


IDC CONNECTORS 
SOLDER NEADER| WWHEADER | WW HEADER |HEADEH SOCKET 


ORDER BY | — iDHxxS | — (OHxxSR | — (iDHxxW —— | 
BS 1,86 
135 2.08 
178 3.84 
2.31 4,50 
are 5.28 
3.39 6,63 
ORDERING INSTRUCTIONS: insert the number af contacts in the position marked "xx" of the “order by" part number listed, Exemple: A 10 pin rightangle solder style 
beader would be IDH10SR. 


+ 1983 JOR MICRODEVICES, INC 


Circle 222 on inquiry card. BYTE Augun 1983. — 571 


FOR APPLE COMPUTER USERS 


FD-35 DISK DRIVE 


* Direct Replacement for 
Apple Disk |I 

* Compatible with Apple 
Controller or other Apple 
compatible controllers 

+ Specially designed elecironics 
with low power conaumption 

+ DOS 3 3 and 3.2 compatible 

* Owner's Manual and Warranty 
Card included 


NOU 
WITH ONE YEAR $9995 


WARRANTY 
CONTROLLER CARD 589.95 


VIEWMAX-80 


A Full Function 


80 Column Card for Apple IF 
+ Soft Video Switch + Shift Key Supporl 


2 YEAR WARRANTY 
Now oNLv *189?5 


5%" DISKETTES 
VERBATIM DATALIFE 


SS/DD sort sector 
SS/DD io sector HEAD . 


SS/DD sort sector 


WITH HUB RING . 


Ask about our full 
line of Nashua diskettes 


54995 
BEST BUY 


THOUSANDS SOLD 
JDR 16K RAMCARD 


* Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc™ 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all (C's 


WITH 2 YEAR WARRANTY 


ASSEMBLED & TESTED 
WITH WARRANTY........ 


KIT — INCLUDES ALL 
PARTS & INSTRUCTIONS "4095 


BARE PC CARD 


| WITH INSTRUCTIONS .... $1 495 | 


APPLE COMPATIBLE 
SUPPLY *99.95 


* Compact Switching Design 

* All Outputs regulated 

* Short Circuit and Overload 
Protection 

* Complete wilh Apple-type 
plug-in power cord 

* Apple Compatible — Yet higher 
output allows more disk drives 
and cards wilhout overheating 

+ *5V @ 5A, *12V @ 3A, 
-5V @ .5AÀ, -12V (2 .5A 

+ Shielded enclosure: 10" x 3" 
x 2." 


NEW IMPROVED 
JDR COOLING FAN 


* Easy modification — no 
modification of Apple required 

* Eliminates overheating 
problems 

* Switch on front controls fan, 
Apple, and extra outlet 

* Rotron whisper lan is the 
quietest, most reliable on the 
market 


NOW WITH SURGE 
SUPPRESSION 


WITHOUT SURGE 
SUPPRESSION !59.85 


MONITORS 
MONOCHROME 
NEC J8:20:1M-20 MHz GREEN. 5169 


M ZENITH zuw-izi - 15 mz Gneen *99 


TAXAN 1a MHZ AMBER $139 
COLOR 
AMDEK COLOR!- composite *335 


HO C.O.D. ORDERS PLEASE 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 


ACCESSORIES FOR APPLE Il & IIE FL 
ALL WITH 1 YEAR WARRANTY BY "esl “PER ISOF T 
PRINTERLINK MESSENGER TIMELINK NEW BUFFERLINK 
CENTRONICS SERIAL REAL TIME ADD-ON 
PARALLEL INTERFACE INTERFACE CLOGK PRINTER BUFFER 
x Simple to use — No x Connects to any R3-232 * Applications in file man- * Saves Time — No more 
configuring required serial device agement, word processing, waiting for printed output 
+ Use with any centronics œ 8 switch selectable apmmunicalions,etc- * Connects easily to any 
printer — EPSON, drivers for printers, parallel interface 


* Exclusive Alarm Clock 
leature 

OKIDATA, etc. terminals and modems * Expandable from 16K 

+ Includes Cabie & Manual  * Includes Cable & Manual to 64K 


* Ballery recharges 
$5900 $9900 $139? nex 


VISIT OUR RETAIL STORE 
JDR Microdevices 


$ 84900 
HOURS: M-W-F,9-5 T-Th.,9-9 Sat. 11-3 
n PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
1224 S. Bascom Ave. * San Jose, CA 95128 
(408) 995-5430 © Telex 171-110 


TERMS: For shipping include $2 lor UPS Ground or $3 for UPSIBIUR 
Label Air. Meme over 5 pounds require additional shipping charges. 

-Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bay Area and Los Angeles Counties add i'u Sales 
Tar, Other Catllornia realdenia add 6% Sales Tas. We reserve ihe 
right to substitute manufacturer. No! responsible tor typographical 
errors. Prices are subjeci lo change withoul notice. We will match or 
beat sny competitor's price provided il ia not below! our coal. 


= 1983 JOR MICRODEVICES, INC. 
lk a i 
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Unclassified Ads 


WANTED: tibnprohr organganon of volunteer DOEL 
Devoted iO renabilitagon research and community service (or 
penans w«n heanng or viion imparmencs. needs microcom- 
puter sytem usable for bribed word processing and telecom: 
muni abons appkcadons, several modems, two terming, aret 
al feast one fast poner Donatoni are fully taa-esempr. J 
Whriokk, New England nawe of Apoled Blophyscs 59 
North Ashland 5r. Worcester, MA 01509. (517) 798-8707 
WANTED: The Vietnam Veterani Resocialgatuon Program 
& Seeking a tavdeducoble donation of an Apple U Pls wah 
two dk dnes Our verns sell neig orgariranon needs ra 
computenze ihe database implemerit word processing, and 
upgrade the accounting and budget processes Our references 
and Ri micrnation on request Bill K . Vietnam 
Veen Resocakzapun Program. Box 1319, Sonngtick, OF 
92471, (503) 587-5918 
WANTED: Heakn teree group is seeking a tacdeducifbie 
Oohabón of a TR&BO Model i or MI hardware and software 
Thomas G. Lareau, Edgar Area Medical Center, 107 Jed Ave., 
Edgar, Wi 54426, [715] 352-2307 
WANTED: Nonproft earty chidheod program, iterested m 
expowng the chuldren io à for of the present and future, à seek 
i^g an App computer Sharon Swan, Chighpod Develoe- 
ment Center (229 West 2nd. McMinnvike. OR 97128. (503) 
472-1008 
WANTED: Nonprom communny organmauon seeks tax- 
deducnole computer fot community programs such as 
research: record «eeping flor food co-op}, tutong, Neghaor- 
hood Watch, fund ramndg. and giassmoos waneng Brad 
Feks Cuen Acon Research Project 730 East 7th Sc, Ne- 
nona! City. CA 97050, [519] 474-8569 
WANTED: Miricornputer system for nonprofit írganiason, 
Ary tonation would be fully tàx-geducaibie. Roy Tanenbaum, 
160 Wettwood Or, Park Forest IL 40465 (312) 747-9513 
WANTED: Tasdeduchite donabon of a 2X-BI -compatble 
computer for Boy Scouts of Amenta, Order of the Arrow 
organueapon We need i lo keep hinanoal records and mating 
lens of members WAN send receyx and pay shipper coms. Also, 
ame needed for a computer science student in ign schoo. 
Roger Hull, RE 4. Bow 120. Manow, OK 73055. (405) 658-5175 
dhet t n m CT 
WANTED: gfaduate student with expenence m 
20 and 3D CAD, EM, CDC, PRIME. and FORTRAN seeks 
wolung hohdays m the US dunng summer 83 Wil bang my 
Sincar m wath BOK, deve, FORTH, PASCAL BASIC 
Compiler and 2760 ASVOIS My interest & in marge. projects. 
Tony Pemra Amuterdamse Veerkade-4] F. 2512 AH The 
Hague. Hatarei 
WANTED: | need 3 copy of Douglas Maurer s bwirpart ame 
cle Processing Algebraic Expressions, Parts | aeu 2. The arutles 
appeared conse in BYTE February and Match 1976 PH 
pay coats Rongid Malpek, 142-02 Frankin Ave, Flushing, NY 
11355. 1212) 262-2249 
WANTED: Apple i users who are inceregued in communicat 
ig àbouc Adtemter programs andhor inert fo change existing 
ones Ammn Heig, Bahrewaldur, 210 7919 Neul E Wiesr 
Germany 
FOR SALE: Texas lnurumeni Went 745 used terminais al 
less than Mad pace. Russek Wine, 1212) 997-6075 
WANTED: Accountaor seeks commuricanon. with user 
gloup n me Great Lakes area fcc rive TRSBO Modet li business 
compurer Michael Goumo, Compe Bookkeepmg Service, 
Bow &130, Dundas, Ortano LFH SE? Canada 
FOR SALE: KG5-8B0 and cables for Apple and TRS-BO Model 
(| Adapis your select to work ài a fegeCQualy pner 
Onginal cox $595. Like-new conditor $300. R Markman, 
638 Meadow Cowl Wedtury, NY (1590. 
FOR SALE: [83-80 Model | with Level il BASIC ard 14K 
RAM. EdtonAsvembler and Debug along with assorted pro 
grams. manuals, and graphics rers best offer, Also, brand new 
Line Prover Vil with paralle-por cable, paper, and manuals: 
5400. Mark Mame 471? Mermaid Bd, Wiman DE 
19808, [302) 239-0905 
FOR SALE: | 28% Appie NM wx green screen monday exter 
nal dsk dave, and MX-80 ponter with Grahrax 80 Software mr 
Cudet Apple Buyrvets BASIC, Apple NI Vrucakc, Apple li Ermua- 
bon. and many utihhes About st months ol: perfect conde 
worn $3900 Randy Murnsh, 2919 Ave. E, Kearney, NE 65847 
FOR SALE: New inel B&/12A singe-board computer. 
Sem inciudes BOR processor, system cock, 37K bytes of 
duaiporm RAM, Mulbbus arbiration logic vedoma mterupr 
controller, wo programmable ames, 24 programmable vO 
whet and 3 USART Lists at 51950, will set for 5700 FJ. 
Pouvak 68 Hioy Dr, Quakertown, PA 1gy5i, (215 
5347587 
FOR SALE: TEG Model | wah 48% cudes procestor 
with lowercase adapa, expanswon interface, one dux dive. 
moror, and aver $800 n softwere Excellent condition: Sofr- 
wart iciudes word phoreuofhs busnes progam, ublities 
and games Agung $1200 or wal trade for a TRSBO Color Com- 
puter wih mongo, diii dave, and Fiex DOS Wil Carter, 4407 
Ghin SL, Moss Point. MS 39553. (501) 425-6855 


WANTED: Apple software M iwap WW fade a lame 
library of programy for anyitwig fiom unter vo arcade games. 
Send a fft of your program and (wil geo you ming Please in- 
che 3 SASE Gary Deisen, 926 20 A Ave Cooidale, Altura 
TOK QLO, Canada, 403) 345-4697 

WANTED: Computer kings for TRS-80 Model | Level H tk 
RAM tw Apple h Plus 3.3 DOS Any rype of program will do 
games, graphecs, or peryana) | vedi send a hei of same et requir 
Mart Jenkmm, 220 Weinwood Dr. Thompion, Marwbba 
REN OFF. Canada 

NEEDED: | am mierested in comsiponding wilh Morrow 
MitteDecwon usen. groups. elunc of newsengers ABG wl 
pay for schemancs for the macrooe Stan Ahat, H02-B Victora 
tane Clemson SC 2963) (03) 656-3974, 696-2746 ever 


ida is 

FOR SALE; Trendtorn 200 (Apple SWentype] thermal printer. 
Recent factory overhaul Wath several rol of paper, no cable oF 
Interface Seng SASE for sample aput 3795 debvered ary 
where m connnenta! USA M Wens 7655 Danie Dr.. New 
Qream. L^ 70127. 

FOR SALE; Radio Shack Line Pree Vit a few monis old. 
perfect conden Pughedendaury graphic, punts 40 or BO upper 
Cate and pwera, wie vandard laryo paper and patane! 
eru] serial mntertacet. £275 oF bes offer, Peter Lee, 100 Lasalle 
Coun, New Oieans. LA 701 1g. (504) B65-7447 aher 5 pr^ 
WANTED: ^ Tlmeu&nclait user group would I&é to hear 
frown ortver cvwrwers pr user groups wig to rade or swap solt 
ware and intarmanort Send 508 (stamps ok) and SASE for 
deis. Nonh Bay Compani 500 Easrwood Or. Peraluma. 
CA $4952 

FOR SALE: Cpne Mirosieamer ape five, inch 
H&0O-bp PE formal User «landard IEM«compaoble ree-type 
magnete pes, Alloy Engieenng imeigent tlape-dnve con 
troll board for S- 100 bus. Soie uulites wich operate 
under CPM 224 or MP/M 114. New condon $4400 nr 
bey offer R Luentie, POS 6206, Fai Churth, VA 22046. (703) 
573-184? 

FOR SALE: Assembied $100 board wnh documentation 
SOM Muse Syruinesqer IMUSXI) $159. SSM Video Inteitace 
(VBI $100 Two SSM BK static RAM (MBSA) $50 each SSM 
BOBO procetsor board with 2K EPROM montar $100 ithaca 
Audio BK Sak RAM $50. Oua morheDoara wan power 
supply, card Cage, and chases (without cover; $110. 22-uot 
motherboard with chases jwdhout cover] 5100 David Gee 
1524-70th Ave., Oakland, CA 94621, [415] 562-5098 

FOR SALE: 13h color monto $269 Compur iner 
face (Qc VIC-720 oF 6410 a video caqgene recoger ta tore 50 
megabytes per tape: 599. Dennis Haanguad. 3185 K. Sparta, 
WI 54556 

FOR SALE: Healt) 4-14 printer wth manuals 8250. GE 
TN-300 pneer wxh RS2320 medface $100 HazeitineGE 
TN-1 200 pner wan patahe imnserface; $200. James Scnni- 
meyti 606 Sou Man Bon 64, Albany. 61230, (309) 
887-5105 

FOR SALE: Grapplers interface cand few unuted, and 
texed Has pace interface Cable, Connectors, ismaecpon 
book, and wartanty, n onga) package 599. Lamy Soloman, 
5122 Nann fonchia Rd.. Tucson, AZ 85745, (BbO2] 743-7924 
FOR SALE: Compuprnsm 5100 color-graphucs board. 144h 
by !92v pwel plane wit each pue! independenidy program- 
med in ent colors. Assemoied from pace board. runs just fme; 
SAWING due to wcompatodiy wih my memory board. Also. | 
want a Miroengelo graphs board MA520 Davia Boderte 
202 Nuclear eree Cenei Gainecsie, FL 32611, [OAJ 
392-36) or 37B-4313 

FOR SALE: !MSAi BOBOA with 48K RAM, voeo boar 4 
paralei VO pot, smgie dove, 4, Noth Sar DOS. 
several diks All in waving oder $375 FOR here. Harty 
Mayer 10 Woodmere. Skaneatees NY 13152, [215] 
685-3310. 
FOR TRADE: Wari to wap programs for Apple N Plus or 
Franken 1000 computer. Send your lar of proyrams or games 
and PE end mine Mary Alpen. 4 Harwood Dr W. Ger Cove, 
NY 11542 
FOR SALE; Cromemco Z-2D. 64K RAM memory [faur Lek). 
Quai Wanca dives Beenive BIDO terminal, Centronics 703 
prer wah VPL. and solrware, All tor $4500 A Smart. 2016 
Colony & (7. Mounin View CA 94043. (415) 968-0159 


FOR SALE: hountan compute: (CODOO day Clock. far 
$100 Dus 'ÜOms menmun interval Barney backup Unused 
$125.0. Russel, 12 Winchester, Southboro MA 01772, (697) 
485-7515 
FOR SALE; 05-45 Video Digiuzer far the Apple ih Sel new 
for around 5650, wi set for 5500 of ben offer Wil ao con 
sider ade for featro-speech syrineszer wah programmate 
pach and infecuon. Bran Prigge, 523 Won Ave SE, 9 
Claud, MN 56301, 612} 252-3615 
FOR SALE: Commodore VIC-20 computer with data ca 
vette recorder. WU also melder Super Expander and (wa car 
tree game: (Gor and Radar Rat Race) Wil accept all reason: 
able offers Born manuali nciüed. Ennco Vaccarà. 716 Eau 
8! St, Brooklyn NY 11236 
WANTED: Low-cost ($5 ro 375) new or used marocan 
puters (VIC-20. T-99/2/4. AIMAS venre elc] or memory 
deures [cheap dide dave, vingy -panuon 
madness fe THONZM, VIC-40, Timea 1000, Sncla ZXBI. etc j 
for my experiments wath videadasc playtis and optical bar-cone 
reader wands, David Lyons, 1118 South Chnicon 9M. Oak Park, 
L 60304 
FOR SALE: Epron Grattan 60 graphics ROMS set cie plar 
graphics capadility for Epson MX-BO printers inches onginal 
manual $35. Alo, Radio Snack TRS-80 Model i, Level KH BADE 
48K menor with koweras mexificabon S800 Kenneth 
Hom, 138 Maghoha Lane Emontown, NJ 07724, (201) 
542-1500 ear. 292 
FOR SALE: Enhance your Apple I! wan Apple Ike fearures. 
foevercale, mULEDear keys. and moe Wiler Keyboard 
Enhancer R. $99 (reta 51491. Videx Vedeourm Board: $1979 
jeta 5345]. offers BO-columm display Vetex Soft Video Switch: 
SUF pretal 535) 16K RAM Beard: $45 (retail STFS) Excellent 
tomto Onginal canons and dorumentagon, Bob Britton. 
S10) Jadecrest Court Spang, TX 27379. (713) 376-7525. 
WANTED: Appie usr wno want fo start a soltwafe uer 
group intereued persons may vend me yout dak of copyable 
mater to copy (wt thier Sid your disk Dack with progrmams | 
Rave acquired (rom mhet ups [specéy teres] Brett Combs, 
POS 447. Wtutesboro, TX 76273, 
FOR SALE: Diablo 1540 RE [keyboard senditecmve| fetter: 
quality, daisy-wheel prong termina wr senal 88-232C inrer. 
lace. Can double as a printer OF as a starid-alone remmnal Lue 
une; Mee- new Condon. 12000 or best offer. Robert Thompuon 
214 Basker Rd. Webster NY 14580. (716| 265-0384 
FOR SALE: Lea-Segles ADM-A2 terminal with là function 
keys, phnier port, eapanded memory [B page} Abo, VerrTel 
Z) 2 madem, 300 or 1200 data tate wih auto Answer and seh- 
fest Iearures. Prices negobable, Me Gage. [703] 978.1763 
FOR SALE: 5SYM-I ungieoaad microcomputer, fuly aster 
bled wih 2&key duaMtuncton keyboard. 5-«digt LED. display. 
IK RAM expandable on board ro 4K, cayenne wwerface, unge 
+5 voit operation, and 6502 microprocessor $000 or best ob 
fer. Jef Tarxan, (301) 426-8516 days, 764-6091 evenings 
FOR SALE: Nonn Star lime-shared multiset computes yy 
tem [less terminals and pnnterg. four user 28BK. plus memory 
I&-megabye hard dak. Two double-densimy double-uded Pop- 
py dks. High-performance, fow-com sysyerr 56000. R Mor- 
"on. POS 188. Cannon Beach. OR 97110, 503) 436-0122. 
FOR SALE: TRS-BO0 Model |, Level I! BASIC, 32K RAM Ac 
oponer include disk drive, video monitor, expangon inmerlace. 
home controller. cassette recorder, and tine printer NV wath pro» 
pomana spacing. Abo. Scriptut word processing. made) hat. 
Try Pascal EckornA:ssember. and tons of otet iniu 
packages. Aa manuak and documentation $1500 of bey alter 
CMf Brus, 408 West Dawid Ro. Ketrenmg. OH 45429, (513) 
657-243! eat 2243 
WANTED: WH pay 57 for an unused set of keyboard com 
mand shicker (overlays) as originally issued wath the Program 
ma Apple PIE wonrj-pWoceisor program. Check sent wmmediate- 
y m E Rober Greenwak.. POB 401, Wheadey Hein. 
l 
FOR SALE; S$wTPC 4800 wih 4K . PERCOM 
Casse teitemmnal wyterface and ful documentapon 5150 0r best 
iter Julius Cases, RFD | Suncook, NH 03275, 03} 
736-8179 
WANTED: Used circus boards Irom umiar modes for à 
ComData Model 933 (eletypewinlertpionez ternal H E 
Fehler, 4200 Eat Uriversty, Maidiriown OM 45042 
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Unclassified Ads | 


FOR SALE: Hazeibne Esp terminal. Perfect condwon, no 
longer needed due to recent computer acquisition: 5300. Also, 
would ike to correspond with Micropolis DOS users, preferably 
Model It users Gunnar Seaburg, LRH 119 Townsend. 1010 
Weu tnos, Urbana, IL 6180! 

FOR SALE: 5-100 280 CP/M system, 64K high-speed stabc 
memory. (28K. elector ask (semidakj, (vo double-sided 
double-dervuty B-nch disk dives [2.4 megabyresy, two sena! 
pons two panie ports. CPA 2.2 Also, word processing 
commurucation, C. and Pascal software. Manuah and disks. A 
year old, $1995. Richard Schwartz, 454 25m Ave, San Mateo. 
CA 91403, 415) 859-5875 

FOR SALE; Ohio Scenie CAP-DF, color video system 
DAC, output 46K RAM B-Inch dual, hoppy disk, wo jaysucks. 
1982 factory update. DOS 3.3 manual. Gite used. Cost $3200 
will seu for $2400 or beu offer, Robert M. Woliman, 2120 St 
Clair Ave. Cleveland, OH 44114, 1216) 241-226? 

FOR SALE: Heath 1-19 emna, HIJA computer wih 
32K memory, Two senal ane pawaka inuedace cards, 300-0ps 
üWwectconnect modem, and manuahk. Excelent condaeon 
11200 M.D. Erdman, 2211 Thomhili Ro, Tifton, GA 31794, 
(912) 382-7499 

FOR SALE: M5i 6800 computer system 32K, two senal UO 
ports, FOG dua! Bunch disk drives, THEO panier, LY ADM-3A 
ternal, a software and documentation. Software includes 
BASIC interpreter, BASC compter, assembler, edKor and more 
$2800. Mel Woolf. 10608 Midsummer Dr., Reston, V^ 22091, 
(703) 850-1315 

WANTED: To cowespond wah TRS80 color computer 
users who wah to exchange sofware and information Toe E 
Yingit. 443 Maple SL. Annvilie, PA 17003. 


BOMB 


FOR SALE: Yekrooa 4051. full memory, documentation, 
a Condmon 353700. David F Rogers, BI? Holly Dr. E. 
Rt, 10, Annapolis, MD 21401 |301) 757-5724. 
FOR SALE: IBM 5100 portable campufer with two cartridge 
pe dives. IBM 5103 [132-column panter, over 25 tape cat- 
tndges (some new), all manuals. cables G/L, AMR, PAR, hiven- 
tory and maks software (plus several! Wher business pro- 
grams) Onginafly 5 605,000, wl sell for $5000 or best offer. WW 
not sed teme separately Wil pay shippimg M Reardon, 17 Ear 
Larne. Rothsville, PA 17543. [717] 627-5353 (no collecr calg 
FOR SALE: Digital Group equipment engle-density 'oppy- 
disk controler board 5125 ParaMekport board (4 in, 4 aut). 
$45, Four PhrDecks wath catbinec coniro board, Phimon, 
and EPROM 3265. AI in good working candimon, but | haved 
switched ro double density and don't need ir Harold E. Frye, 
1551-Sih Ave SW, Rochester, MN 55901 
FOR SALE: Two S100 8K srauc-«memory boards 100% 
functibnat $75 each or both for $125 For Xerox copies of 
schematics and descnption, sene 504 and SASE Michael Scott, 
2204-3 ^rbar Gite, Downers Grove, L 60515 
FOR SALE: 2708 EPROM: | have Abou 275 EPROMS Ihat 
were removed when equipment was upgraded 00 2715 1 vedi 
sell them at rock-bottom prices A" were working when te 
moved. Perfect for the hobby. Make offer for alf or part. Rick 
Mathews, POS 80585, Baton Rouge LA 70896, [504] 
291-0832 evenings and weekends 
FOR SALE: 22-slo: TE S100 chasus, factoryassermied in- 
dustrial grade, never used. WH sed or vade for senal pnreer 
Sanders ? 22 display and keyboatd wah pria. $50 or bes offer, 
Phüp L Edesberg 4148 West Seese Rd. Lima, OH 45806. 
(419) 999-5363 evenings or 22654374 days 


BYTE's Ongoing Monitor Box 


Article ¥ Page Article Authoris] 
] 36 Build a Power-Line Carrier-Current Modem Ciarcia 
2 48 The C Language and Models for Systems Johnsen, 
Programming Kernighan 
3 64 AC Language Primer Part 1: Constructs ang 
Conventions in C Joyce 
4 82 Comparing C Compilers for CP/M-85 Houston 
5 110 Five C Compilers for CP/M-BO Ker 
6 134 . Nine C Compilers for the IBM PC Phraner 
7 |72 . Managing Software Development with C Linhart 
8 186 — The Unix Tutorial, Part 1: An Introduction 
to Features and Facilities Fiedler 
9 412 — A Survey of Unix and C Resources inte 
lo 222 What Is a Software Tool? Thomas 
[1 243 . The Unix C Compiler in a CP/M Environment Halfant 
{2 268 Annotated C; A Bibllography of the C Language Wand 
13 286 Chisel Your Code with a Profiler Leas, 
Winiz 
14 292 =A New Shape Subroutine for the Apple Simoni 
15 3M The Debate Goes On Pournelle 
lé 33] The IBM PC and the Intel 8087 Coprocessor, 
Part [: Overview and Floating-Point Assembly- 
Language Support Field 
|? 386 Curious Coordinates for Compurer Graphics Millikan 
Ig 401 BYTE West Coast: The Future of Software Design Gates 
19 404 The 8086— An Architecture for the Future, Part 3: 
Instruction Ser Continued Heywood 
20 434 User's Column: Epson QX-1D, Zenith 2-29. 
CP/IM-68K, and More Pournelle 
2l 456 Voice Lab, Part 2: Menu-Driven Routines for 
Digital h Synthesis and Analysis Hoot 
22 477 Help in Apple Ill Pascal Evans 
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WANTED: Memorex 550 Memble disk dive James 
Mantooth, 235! interlackin Cirie, Cleveland, TN 37311, 4515] 
479-8015. 
FOR SALE: 64K MFP4i home computer totally comparte 
tà the Apple and Frankin Ace. IL contains color graphics fiw 
and high resotunon, radiofrequency modulator, ex. $399 
A, Perez, 7943 Kemon, Stoke. n 60076, [31 2} 
677-9118 
FOR SALE: Medca compuser books, Curie 
MedoneAn foteaduttion: $18. Corpus m Laboratory 
Mechone [chnicad ts and nociear medicine]: 534. Microcom: 
puter Programs án Medone (BASIC program listings for scheduk 
ing. bling and graph plomng: $80. T. Amnitrong. Bok 874, 
Center Monches, NY 11974 
FOR SALE: Mint 48K Appie it motherboard wah Appiesoft 
$395. 5-Amp power supply: 585. Money order ed, V.L. 
Davenport, 113 Coventry Court Napernie, iL 60565, 1312) 
420-1415 evernngs and weekends. 
FOR EXCHANGE: Commodore 64 programs. Send yout 
dst with brief explanabon and so wh | Arcade, board ardor 
adventure games, educational and/or wonsi programs, 
especially, A paral us dof what ! have; Rubias Cube solution, 
Yahtzee, Backgammon Monopoly. Blackjack. Oihella, Break 
out. and Firehghter. 5 inch floppy disk or tape cassette. Lynn 
D. Leme. 7908 Veneoan $t, Mwamar. FL 33023. 
WANTED: 5D Systems utes—! have several Boch DVSD 
floppy disks, the contents of which ( would hike mad and 
printed or transferred to a more portable format (such at EM 
3741). The dala was wen on an SD Syserma with Versa- 
floppy conmolter. Willing to pay for the services rendered Bill 
Sneffier, 253 J Ave, Coronado, CA 927118, (b19) 435-8333 


May BOMB Winners 

Jerry Pournelle's eclectic User's 
Column, “Ulterior Motives, Lobo, 
Buying Your First Computer, JRT 
Update," placed first in the May 
BOMB contest. Jerry will take home 
the $100 prize. The second-place 
award for $50 goes to Steve Ciar- 
cia for his article, "Build an RS-232C 
Code-Activated Switch ° Rich 
Malloy, a BYTE technical editor, 
eamed third place for “Litte Big 
Computer," a review of the TRS-80 
Model 100 Portable Computer, 


Correspondence 


Address al edkonal to the 
editor at BYTE. POU 372, Hancock NH 03449 
Unacceptable manuscripts will be returned if ac- 
companied by sufficient first-class pastage Not 
responsible for lost manuscripts or photos. Opin- 
ions expressed by the authors are not necessarily 
those of BYTE. Entire contents copyngnt © 1983 
by BYTE Publications Inc. All fights reserved. 
Where necessary, is granted by the 
copyright owner for branes and others registered 
with the Copyright Clearance Center (CCC) to 
photocopy any article herein for the flat fee of 
$1.50 per copy of the artie or any part thereof 
Correspondence and paymenr should be sent 
directly ta the CCC, 21 Congress &, Salem MA 

| 01970. Specify ISSN 0350-5280/83. $1.50. Copy- 
Ing done for other than personal or internal 
reference use without the permission of MeGraw- 
Hill is prohibited. Requests for special permission or | 
bulk orders should oe addressed to the publisher. | 
BYTE? is avallabie in microform from University 
Microfilms intemational, 300 North Zeeb Rd, Oept 
PR. Ann Arbor MI 48105 USA or 18 Bedford Row, | 
Dept. PR, Landon WCIR 4EJ England 
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181 NATIONAL COMPUTER 24 
t SUPER WAREHOUSE 192 


ADV.COMP PROD. 556, 557 
ADV.COMP TECH, 350 
AO0V.DIGITAL CORP. 139 
ADV.ELECTRONICS Ne 407 
ADY.LOGIC SYSTEMS 329 
ADV PROCESSOR 426 
AOV.SYS CONCEPTS 306 
AFTERTHOUGHT ENG. 522 
ALCOR SYSTEMS 127 

ALF PRODUCTS, INC. 58 
ALPHA BYTE COMP PRAOD 314 
ALPHA OMEGA COMPUTER 142 
ALTOS COMP SYS 115 
AMDEK CORP. 11 

AMER. BUYING & EXPORT 210 
AMER.MITAC CORP. 199 
AMER. SQUARE COMP, 147 
ANCHOR 60 

APPARAT INC, 151 

APPLE COMPUTER INC Cil, 1 
APPLE COUNTRY LTD. 523 
APPLEWARE, INC. 530 
APPLIED ANALYTICS 415 
ARBUTUS TOTALSOFT INC. 534 
ARK MICROSYSTEMS 230 
ARTIFICIAL INTLLRESROH 528 
ASHTON.TATE 56 
ASHTON-TATE 322 
ABSHTON-TATE :)44, 345 
ASHTON-TATE 351 

ASPEN SFTW.CO. 204 

AT & T LONG LINES 437 
AUTOMATED EQUPMNT 527 
AVOGET 379 

B&B ELECTR 620 

B&B ELECTR 542 
BALCONES COMP.CORP. 360 
BARGAIN BOARDS 522 
BASF SYSTEMS 107 

BABIS, INC. 250 

BAY TECHNICAL ASSOC 902 
BELL, JOHN ENGR. 534 
BELL LABS 343 

BETSY B 'YTES 52H 

BHRT 252, 253 

BINARY TECHNOLOGY 526 
BMC U.S.A. 183 

BMC U.S.A 1835 

BOTTOM LINE. THE 205 
BRYLAR 536 

BUSINESS MANAGER 375 
BYTE INDUSTRIES 206 

BYTE BACK ISSUES 374 
BYTE PUBL. INC. 470 

BYTEG HYPERION t05 
BYTEK oe” Ee CORP 469 


36 
CALIF DATA CORP. 528 
CALIF. DIGITAL 552, 553 
GALIF.MICRO.COMP 380 
CANON U.S.A. 217 
CDEX 113 
CDA SYSTEMS 534 
ll COMP. CONSULTAN TS 


CHECK-MATE 320 

CHIPS & DALE 522 

CHRISLIN INDUSTRIES 358 
CIPHER DATA PRODUCTS 49 
CITICORP LATINO 538 

CLEO 431 

CMC, nl co 

COGITATE 

COLN, JAMES M. & ASSOC. 520 
COLONIAL DATA SERV. 399 
COLORADO COMP.PERIPH. 425 
COLUMBIA DATA PROD. 234 
COMMUNICATIONS ELECTA 541 
COMP.COMPNTS.UNLTO. 548, 549 
COMP. WHOLESALERS OF 
FREDERICK 478 

COMPAO COMP. CORP, 165 
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COMPONENTS EXPRESS 523 
COMPUADD 529 

COMPUADD 520 

COMPUPRO 247 

COMPUPRO 438, 4139 
COMPUPRO 449 
COMPUSHACK 284, 285 
COMPUTER APPARATUS 259 
COMPUTER CHANNEL 338 
COMPUTER DISCOUNT PROD. 5X3 
COMPUTER EXCHANGEICQNROY- 
LAPOINT 186, 197 

COMPUTER EXCHANGEICONRBOY- 
LAPOINT 196, 197 


NT 196, 1 
COMPUTER (INNOVATIONS 16 
COMPUTER MAIL ORDER 310, 311 
COMPUTER OUTLET 554, 555 
COMPUTER PLUS 380 
COMPUTER STORE, THE 538 
COMPUTER STORE, THE 540 
COMPUTER WAREHOUSE 181 
COMPUTERLINE INT'L-A 364, 335 
COMPUTERLINE INT C-B 341 
COMPUTERS AND MORE 228 
COMPUVIEW PROD INC 85 
COMREX 79 
CONCORD COMP. PROD. 521 
CONCURRENT CORP. 452 
CONTROL QATA 249 
CONTROL ELECTRONICS. INC. 


116 
CORONA DATA SYS. 184, tB5 
CORONA DATA SYS. 335, 338. 


337 

COBT PLUS COMP, 538 
CREATIVITY ro 520 
CROMEMCO 

CUESTA SYST EMS 536 
CUSTOM COMP. TECH 543 
CUSTOM MICRO SYS.LTD 428 
CYBERNETICS INC. 97 
CYBERNETIGS MICRO SYS 534 
CYS8ERTEK 542 

DALTECH MICROSYSTEMS 422 
DATA ACQUISITIONS SYS. 77 
DATA DISTRIBUTING ENT. 620 
DATA MAIL 353 

DATAMASTER 534 

DATA-RITE 426 

DATASOURCE S'YS MRKTG. 446 
OATASOUTH COMP GORP. 143 
y Ure "e A COMP.CORP 438 
DATATEK 52 

DELUXE COMP. FORMS 51 
DENNISOM KYBE 215 

QHD 522 

DHL WORLDWIDE COURIER 441 
DIAMOND SFTW.SUPPLY 202 
OtGISOFT COMPUTER 341 
DIGITAL DIMENSIONS 194 
DIGITAL ELECT. SYS. 128 


AL EQU 
DIGITAL MARKETING 10 | 
DIGITAL MEDIA 536 
DIGITAL RESEARCH 33 
DIGITAL RESEARCH 32 A-H 
DIGITAL RESEARCH COMP. 326 
DISCOUNT SOFTWARE 220, 221 
DISCWABHER COMP PERFECT 265 
DISPLAYED VIDEO 537 
DMA 319 

Y COMP PRODUINC. S50, 581 
DOW JONES SOFTWARE 327 


D/CUNCH 412 

DUAL SYSTEMS CORP. 296 
DWIGHT CO. INC 530 

DYSAN CORP. 85 

E/Z ASSOC, 824 

EAST SIDE SOFTWARE 349 
EASTERN ENTERPRISES 245 
ECONOMY PERIPH 540 
ECOSOFT 78 

EDUCATIONAL MICROCOMP. $30 
ELECTRONIC PROTECTION 
DEV 242 

ELECTRONIC SPCLISTS 355 
ELLIS COMPUTING 131 
EMPIRICAL RESRCH GRP. 136 
ENGINEERING SPECIALTIES 542 
ENTER COMPUTER 286 
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EPSON AMERICA 392, 393 
EROS 302 

ESPRIT SYS. INC. 231 


EXPOTEK 245 

EXXON OFFICE SYS.CO. 538 
FACIT DATAROYAL 459 
FIGURE LOGIC 542 
FORMULA INTL. 529 
FORMULA INT'L. 529 

FOX & GELLER INC. 57 
FRANKLIN COMP.GCORP B9 
FROBCO 100 


G&G ENGINEERING 138 
GARDEN OF EDEN COMP. 524 
GENERAL MICRO SYSTEMS 534 
GENERAL SOFTWARE 601 
pea: ee CORP. 53 
GENSTAR REI SALES CO 526 
GIFFORO COMP, SYS. 139 
GILTRONIX INC. 524 
GLADSTONE ELECTRONICS 248 
oe COMP BUSN.CO. 


GOLDEN WEST SYSTEMS 536 
GOODWILL ELECTR.CO. 540 
GREAT SALT LAKE COMP. 544, 


545 
GTEK INC. 248 
—- MICROCONTROLLERS 


524 
dh MICROCOMP PROD. 
1 

H&E PARATA big ie 43 


HOUSTON INSTR.OIV. OF 
BAUSCH & LOMB 223 

HUMAN DESIGNED SYS. 111 
HUMAN SOFT 229 

L.7.M. 261 

IBM CORP. 60, 8 

IBM SYSTEMS SUPPLY DIV. 449 
IBS COMPUTERTECHNIK 391 
IDE CORPORATION 240, 241 
IMAGE COMP,PROD, 540 

IMS INTERNATIONAL 29 
INGOMM 540 

INCOMM 94 

INSIGHT ENTERPRISES 538 
INT'L COMP. & TELECOM.INC. 


542 

INTL TECH. SEMINARS 566 
INTEGRAL DATA SYS. 367 
INTEGRAND 300 

INTEL CORP. 211 

INTERACTIVE MICROWARE 478 
INTERACTIVE STRUCT. 173 
INTERCONTN.MICROSYS 313 
INTERDATA SYSTEMS INC. 542 
INTERTEC DATA SYS. 14, 15 
IRONSIDES COMP. CORP. 275 
WWIE COMPUTER 565 

J.C. SYSTEMS 162 

J.F. ELECTRIC 530 

JADE COMP.PROD. 546, 547 


SOC. 566 
JOR MICRODEVICES 567 
JDR MICRODEVICES 588, 569 
JDA MICRODEVICES 5790, 671, 


572 

JUKI INDUSTRY OF AM 257 
JVB ELECTRONICS 422 

K&R COMPUTER CO.LTD. 638 
KADAK PRODUCT + x 

KADAK PRODUCTS 
KENSINGTON MIGROWARE 228 
KERN PUBLISHING 108 

KEAN PUBLISHING 100 

KEY TRONIC ip 305 

KING SOFTW 

LABORATORY. MICROSYS. 530 
LANGLEY-ST.CLAIR 152 
LANIER BUSN.PROD. 179 
LEADING EDGE PROD. Cil 
LIGERTY COMP. SALES 419 
LIGO RESEARCH INC. 263 
LOGICAL DEVICES 13 

LOGICAL MICROCOMPUTER 307 
LOMAS DATA PRODUCTS 203 


Tea get further information an the products advertised in BYTE, lil! our the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list, Add a 20-cent stamp to the card, then drop it in the mail, Not only do you gain information, Dut 


Dur advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE, The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company 
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LOTUS DEVELOPMENT 411 
526 


66 
LYBEN COMP.SYS. 428 
LYBEN COMP. SYS. 524 


MANNESMANN TALLY 255 
MANA SOFTWARE 24 
- and SOFTWARE ASSOC. 


MARTIN MARIETTA CORP. 450 
MARYMAC INDUSTRIES 323 
MC NEILL 396 

MC-P APPLICATIONS 195 
ee BOOKSTORE 


MEDIA DISTAIBUTING 158 
MEGABYTE INDUSTRIES 530 
MEMOREX MEDIA PROD. 101 
MEMORY MERCHANT 218 
MEMORY POINT, INC. 428 
METASOFT CORP, 427 
METHOD SYSTEMS 522 
MICRO BUSINESS WORLD 354 
MICRO COMPUTER CO. INC. 


381 

MICRO MAIL 525 

MICRO MANAGEMENT SYS. 209 
MICRO MINT 346 

MIRCO MINT 453 

MICRO SCI 178 

MICRO SOLUTIONS 520 
MICRO WORKS, THE 200 
MICRO XPRESS 416 
MICROAGE COMP. STORE 383 
MICRODYNAMICS 426 
MICROHQUSE 73 
MICROPERIPH.CORP,THE 530 
MICROPROCESSORS UNLTO. 536 
MICROPRO INT'L. 356.357 
MICROSOFT (CPD) 163 


RO-TA 
WEROINEE S34 EXPORTS 238 
MICROWARE 
MILLER MIC MICROCOMP. SERV. 414 

i 
MONITOR COMPUTING 482 
MORROW DESIGNS 376, 377 
MORAOW OESIGNS 417 
MOUNTAIN VIEW PRESS 227 
MTI SYSTEMS CORP. 130 
MULTITECH ELECT. 191 
MUSYS 201 
NCL DATA INC. 236 
NEC HOME ELECTR.USA 88 
NEC HOME ELECTR.USA 91 
NETRONICS 176 
NETWORK CONSULTING INC. 


NEW MEOIA GRAPHICS 524 
NORTH HILLS GORP. 522 
NORTH HILLS CORP, 528 
NORTHWEST ERA SY5. 174 
NOVELL INC 

C'HANLON COMP. SYS. 397 
OCTAGON COMP.5Y5. 206, 297 
OLYMPIC SALES 325 

OMEGA INFO SYS, 422 

OMNI RESOURCES 361 

ORA ELECTRONICS 535 
ORION INSTRUMENTS 534 
ORYX SOFTWARE 429 
OSBORNE/MCGRAW-HILL 23d 


OWEN SSOC. 

PACIFIC COMPUTERS 410 
PACIFIC EXCHANGES 524, 526, 
530, 534, 538, $38, 540, 542 

PAN AMERICAN ELEC.ING, 350 
PANEL GRAPHICS 254 
PARAGRAPHICS 530 

PC TECHNOLOGY 380 

PEP BUSINESS SYSTEMS 267 
PER SC! INC. 526 


536 
PERSONAL SYS. gv 170, 174 
PH A5SOCIATES 


482 PHACT ASSOC. 50 


PHASER 125 
1 129 


318 PHONE 


PION INC. 318 

PLUM HALL (NC. 182 
POTOMAC MICRO-MAGIC 32U 
PRACTICAL PERIPH. 22, 23 


320 PRINCETON GRAPHIC SYS, 67 
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PRINTER RIBBON SUPPLY CO. 


501 
PRINTER STORE, THE 413 
og £M ONE 560, 581, 562, 


554, 585 
PROFESSIONAL @USN.FORMS 
PROFESSIONAL BUSAN, SPCLTS. 


575 
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inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
325 PAOGRAMMEAS SFTW. EX. 68 * SILICON SPECIALTIES 137 380 TAURUS COMP.PROD.NC. 32 
325 PROGRAMMING INT'L. 132, 133 357 SLA SYSTEMS 528 342 TAYCO BUSINESS FORMS 528 
327 PROGRAMMING INT'L. 156, 157 458 SLUDER/COMPETITIVE EOGE 391 TDI 28 
PROXIMITY DEVICES CORP. 70 155 383 TECH-DATA CORP. 524 
320 PURCHASING AGENT, THE 104 3589 SOFTECH MICROSYS 271 384 TEKTRONIX INC. 85 
330 QUADRAM CORP. 34, 35 360 SOFTWARE BANC SEMINARS 25 302 TEL YST 
331 QUADRAM CORP. 61 381 SOFTWARE 175 385 TELETEK ENTERPRISES 55 
332 QUADRAM CORP. 208, 209 362 SOFTWARE GUILD 370, 371 386 TELEVIDEO INC. 62, 
427 QUBIE 164 363 SOFTWARE RESEARCH CDRP. 496 TERMINALS DATA 
333 QUELO 528 538 387 TERMINALS TERRIFIC 54 
334 AC. ELECTRONICS 189 364 SOFTWARE SERVICES 520 388 TEXAS COM 
33& A.C. ELECTRONICS 189 365 SOFTWARE TOOLWORKS 380 * TEXAS INSTR. EH 4a, 148 
338 RADIO SHACK CIV * SORCIM 97 389 THINKERS SOFT INC. 352 
337 RANA SYSTEMS 44, 45 * SOURCE EDP 424, 425 390 THREE M COMPANY 998 
339 ACA 318,317 38? SOUTHWATER CORP. 425 302 TINNEY, ROBERT GRAPHICS 451 
241 RING KING VISIBLES, INC. 18 368 SPECIALIZED SYS.CON- 301 TOSHIBA AMERICA INC. 260, 261 
342 RM DISTRIBUTORS 526 SULTANTS 520 393 TRANSACTION STORAGE SYS. 
343 ROCKY MT.MICRO INC. 299 360 STAR MICRONICS 28? 177 
344 RTL PROGRAMMING AIDS 524 27 STEMMOS 455 304 TRANSTAR 181 
345 SAW COMPUTER SUPLY 522 370 STREET ELECTA CORP 433 395 TRAMSTAR 385 
3485 S-100 DIV. 606 C 371 STUART SOFTWARE 426 3906 TRANSTAR 434 
352 S-100 DIV. 696 CORP. 256 M 4 500 TRIANGLE SFTW. 566 
487 SAFEWARE 502 372 SUNTRONICS 571 498 TRISTAR DATA SYS. 219 
347 SAGE COMP.TECH. 93 373 SUPERSOFT 301 309 TSK ELECTA.CORP. 163 
348 SAKATA 26 356 SWI INT'L. 395 400 U.S. MICRO SALES 291 
340 SATUAN SYSTEMS INC. 288 374 SYSTEM VISION CORP. 219 401 U.S. MICRO SALES 532, 533 
* SCOTTSDALE SYSTEMS 282 475 SYSTEMS GROUP, THE 389 402 U.S. ROBOTICS 30 
491 SCREENWARE 542 498 SYSTEMS PROD. EXCHANGE 404 U.S. EXCHANGE 566 
361 SD SYSTEMS 183 566 404 U.S. EXCHANGE 542 
353 SEEQUA COMP.CORP. 6 376 TALLGRASS TECH. 50 405 UNIFIED SOFTWARE SYS. 528 
185 SEKON (INTL CORP. 295 377 TALMIS CO 406 UNIPRESS 214 
354 SEMI DISK SYSTEMS 27 378 TARBELL ELECTA. 355 40? UNITED COMPUTER 117 
355 SIERRA DATA SCIENCES 20, 21 379 TATUM LABS 528 408 UNIVERSAL DATA SYS 31 
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410 VAN DAT 

411 AAA TECHN MOLOGIES 281 


413 VIDIOM ew de pA 
415 YLM COMPUTER ELEG. 428 
4BB VOT du 
416 VR DATA 42) 
417 WADSWORTH ELECTRONIC 
PUBL. 363 

" WAREHOUSE SOFTWARE 380 
419 WASHINGTON COMP.SERV. 315 
420 WASHINGTON COMP.SERV. 210 
421 WHITESMITHS LTD. 158 
422 WILLIAMS, > CQ. 277 


423 WINTEK CORP. 526 
424 WINTERHALTER & ASSOC. INC. 


382 

425 WORLDWIDE COMP SUPPLIES 522 
426 WORSWICK INDUSTRIES 538 
428 X COMP 270 
429 AEROX 118, 119 

* XL SYSTEMS 426 

* XPER SYSTEMS 75 
431 YANG ELECTR. SYS. 540 
484 YIELD HOUSE 368 
433 ZOBEX 187 
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BYTE ADVERTISING SALES STAFF: 
J. Peter Huestis, Advertising Sales Manager, 70 Main Street, Peterborough, N.H. 03458 Tel (603) 924-9281 


NEW ENGLAND 

ME, NH, VT. MA, RI 

Paul McPherson, Jr. (617) 262-1160 
McGraw-Hill Publications 

607 Boylston Street 

Boston, MA 02116 


ATLANTIC 

NJ (NORTH), NY, NYC, CT 

Eugene Duncan [212] 997-2096 
McGraw-Hill Publications 

1221 Ave of the Americas - 39th Floor 


Dick McGurk [212] 997-3588 
McGraw-Hill Publications 

1221 Ave of the Americas - 39th Floor 
New York, NY 10020 


EAST 

PA (EAST), NJ [SOUTH], MD, VA, W. VA. 
DE, D.C. 

Danlel Ferro [215] 496-3833 
McGraw-Hill Publications 

Three Parkway 

Philadelphia, PA 19102 


SOUTHEAST 

NC, SC, GA. FL, AL, TN, 

Maggie McClelland (404) 252-0626 
McGraw-HiH Puldications 


4170 Ashford Dunwoody Road - Suite 420 


Atlanta, GA 30319 


MIDWEST 

IL, MO, KS, IA, ND, SD, MN, Wi, NB 
Jack Anderson [312] 251-3740 
McGraw-Hill Publications 

Blair Buliding 

645 N. Michigan Ave 

Chicago, IL 60671 


GREAT LAKES, OHIO REGION 
MI, OH, PA (ALLEGHENY), KY, IN. 
EASTERN CANADA 

Dennis Riley (313) 352-9760 
McGraw-HI(I Publications 

4000 Town Center - Suite 770 
Southfield, MI 48075 


SOUTHWEST, ROCKY MOUNTAIN 
UT, CO, WY, OK, TX, AR, MS, LA 
Alan Morris [214] 458-2400 
McGraw-Hill Publications 
Prestonwood Tower - Suite 907 

5151 Seltline 

Dallas, TX 75240 


SOUTH PACIFIC 

Southern CA, AZ, NM, LAS VEGAS 
Page Goodrich (714) 557-6292 
McGraw-Hill Publications 

3301 Red Hill Ave 

Buliding #1, Sutte 222 

Costa Mesa, CA 92626 


International Advertising Sales Representatives: 


Karen Niles [213) 480-5243, 487-1160 
McGraw-Hill Publications 

3333 Wilshire Boulevard #407 

Los Angeles, CA 90010 


NORTH PACIFIC 

HI, WA, OR, ID, MT, NORTHERN CALIF, 
V [EXCEPT LAS VEGAS) W. CANADA 

David Jern (435) 362-4600 

McGraw-Hill Publications 

425 Battery St, 

San Francisco, CA 9411] 


Bill McAfee [415] 964-0624 
McGraw-Hill Publications 
1000 Elwell Court - Sulte 225 
Palo Alto, CA 94303 


WEST COAST SURPLUS AND RETAIL 
ACCOUNTS 

Tom Harvey (80S) 964-8577? 

3443 State St. - Sulte 255 

Santa Barbara, CA 93105 


Post Card Mallings 

National 

Bradiey Browne [603] 924-9281 
BYTE Publications 

70 Main Street 

Peterborough, N.H. 03458 


Mrs. Maria Sarmiento 
Pedro Teixeira B, Off. 320 
iberia Mart 1 

Madrid 4. Spain 

45 52 ü9T 


Mr. Andrew Karnig 

Andrew Karnig & Associates 
Kungsholmsgatan 10 

112 27 Stockhotm, Sweden 
0B 51 68 70 


Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Faris 

France 

7420 33 42 


Mr. Hans Csokor 
Publimedia 
Retsnerstrassé 61 
A-1037 Vienna, Austria 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal $t. 

Bat Yam, Israel 

B66 561 321 39 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 27C 

D-50090 FrankfurtiMaln 1 
West Germany 

72 01 81 


Mr, Arthur Scheffer 
McGraw-Hill Publishing Co. 
34 Dover Sr. 

London WIX 3RA 

England 

01 493 1451 


Mr. Eo Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchint 1 

20123 Milan, italy 

B6 90 617 


Seavex Ltd. 

05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


Seavex, Ltd. 
Room 102. Yu Yuet Lal Bldg. 
43-55 Wyndham St. Centrat 


Hong Kong 


Nikkel/McGraw-HiII Publishing Co 
Nikkei Annex Bldg 

2-1-2 Uchikands 

Chiyoda-Ku 


Tokyo, Japan 
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History will record as a profound irony 
that the most powerful word processing package 
ever created for the IBM* Personal Computer 
wasnt created by IBM. 


LEADING EDGE. 
paras Boge Fio Products [nc., Fortune 1300 Division, 21 Highland Cirde, Needham drj Mass. 02194 (800) ATE (617) 449-6762 


Headquarters and Retail Division, 225 Turnpike Street, Canton, Mass. 02021 (800) 343-6835 (617) 828-8150 
*]BM is a registered trademark of irmernational Business nita Corporation. 
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Radio Shack's Model 100 is the Portable TRS-80° That 
Communicates With Your Micro, Mini or Mainframe! 


(And It's the Only Computer With Five Built-In Programs!) 


8K TRS-80 Model 100 


[99 


Only $45 Per Month 
On CitiLine Credit 


24K TRS-80 Model 100 


Ju 


Only $56 Per Month 
On CitiLine Credit 


A Workstation That Goes Where You Go. The TRS-80 
Model 100 Portable Computer offers advanced communi- 
cations features and powerful built-in, "instant-on" soft- 
ware to make it the perfect traveling companion. Its 
ROM-based programs let you use Model 100 as a personal 
word processor, telephone auto-dialer, address book, ap- 
pointment calendar and information terminal. 


Complete Telecommunications Package. When you're 
away from the office, use Model 100's built-in auto-dial 
modem to send text files to your office computer with just a 
few keystrokes. Set up an auto log-on function to quickly 
and easily access major information networks. You can 
even download data to the Model 100. 


Radie Shaek 


THbo 


MOOEL 120 Fi 
mnonTAGLE 
COMRUTEA | 
| 


Complete Interface Capability. In the office, connect the 
Model 100 directly to your computer—be it micro, mini or 
mainframe—using the RS-232C interface. Then transfer 
data at up to 19,200 baud. Get fast printouts by connecting 
the Model 100 to a printer via the parallel interface. And 
there's an interface for saving or loading programs, data 
and text at 1500 baud using a standard cassette recorder. 
Advanced BASIC Language. Extended Microsoft? 
BASIC offers full string handling, complete file operations, 
multi-dimension arrays, 14-digit double-precision accu- 
racy and more. 

Find Out More! See the Model 100 at your nearest Radio 
Shack Computer Center, participating store or dealer. 


The biggest name in little computers? 
A DIVISION OF TANDY CORPORATION 


Prices apply at participating Radio Shack stores and dealers. 
Microsoft is a registered trademark of Microsoft Corp. 


Circle 336 on inquiry card. 


